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PREFACE. 



To this edition is added a method of learning the names of the stars 
by means of a Diagram, of easy consti'uction, that will show the face 
of the heavens for any time and place (see Ari 145). The figure in 
that article is constructed for Nov. 1 at 9** p.m., but it will be sufli- 
ciently correct for a few days both before and after Nov. 1. The 
value, however, of a diagram of this kind will be greatly enhanced if, 
after having taken some pains in constructing it, we can make it 
available for any day at a considerable distance both before and after 
the day and time for which it is constructed. Now this can be done 
by considering that since the acceleration of sidereal on mean solar 
time is about 3™ 56* daily {Nav, Part II. Prob. 4), we have only to 
multiply the number of days in the interval by 3™ 56*, and then add 
or subtract the quantity fi*om the time for which the diagram has been 
constructed, to get the time on the required day that the stars will 
have the same hour-angles as in the diagram, and therefore be in the 
same position with respect to the spectator's horizon. The method of 
proceeding will be seen by the following Rule : K the day of the 
month is before the day for which the diagram has been constructed, 
add to the diagram time the quantity got by multiplying 3™ 56* by 
the number of days in the interval. If after ^ subtract the same quan- 
tity. The result in both cases will be the time when the diagram will 
be correct for the respective days. Example : Find the times on Sep- 
tember 10 and on December 21, when the diagram constructed for 
November 1 at 9** p.m. will also shovv correctly the face of the heavens. 
Interval between Sepi 10 and Nov. 1=50 days before Nov. 1. 
„ ,, Dec. 21 „ Nov. 1=50 days after. 

and 3°^ 56* X 50=3*^17°^. 
.-. 9^ + 3^ 17°^= 12^ 17°^, the time on Sepi 10. 
and 9^-3^ 17°^= 5^ 43°^, „ Dec. 21. 

The diagram may therefore be considered as constructed for Septem- 
ber 10 at 12^ 17°^, and for December 21 at 5** 43°^. 

Langstone House, Havant, 
November 30, 1867. 



I 



CONTENTS. 



CONSTELLATIONS NORTH OF THE ZODIAC. 



The Constellation of the Great Bear or Ursa Major . 
The Constellation of the Little Bear or Ursa Minor . 

To find the Pole Star and place of the North Pole 
The Constellation of Cassiopeia .... 

To find Cassiopeia ...... 

The Constellations of Pegasus, Andromeda, and Perseus 

To find Pegasus, Andromeda, and Perseus . 

a, p, and y Pegasi .... 
a, /3, and y Andromedse 
a Persei and p Persei or p Medusae 
The Constellation of Auriga ..... 

To find a and p Aurigae ..... 
y Aurigae or p Tauri .... 
The Constellation of Cygnus or the Swan 

To find a Cygni ...... 

The Constellation of Bootes 

To find a Bootis or Arcturus .... 
The Constellation of Lyra or the Harp 

To find a Lyrae or Yega ..... 
The Constellation of Aquila ox the Eagle . 

To find a, yS, and y Aquilae .... 
The Constellation of Draco or the Dragon 

To find a, p, and y Draconis .... 
To find the Position of the North Pole of the Ecliptic 
The Constellation of Corona Borealis or the Northern Crown 

To find a Coronae Borealis or Gemma 
The Constellation of Serpens or the Serpent 

To find a Sorpentis 



ART. 

21, 22 




. 23 




26, 27 




28, 29 




. 30 




32, 33 




34, 37 




39, 40 




41, 43 




44, 45 




47, 48 




49, 50 




. 51 




52, 53 




. 54 




55, 56 




. 57 




. 58 




. 60 




61, 62 




. 63 




64, 65 




66, 67 




. 68 


wn . 


69, 70 




. 71 




72, 73 




. 74 



CONTENTS. 



Til 



ART. 

The Constellation of Canes Yenatici or the Hunting-dogs . . .75 
To find 12 Canum Yenaticorum or Cor Caroli , . . .76 

The Constellations of Ophiuchus and Hercules . . . . 77, 78 

To find a Ophiuchi and a Herculis 79 

Use of the Traiisit Table for selecting the proper Stars to observe 

during each Month of the Year . . . . . .80 



CONSTELLATIONS OF THE ZODIAC. 

The Constellation of Aries or the Ram 

To find a, yS, and y Arietis .... 
The Constellation of Taurus or the Bull . 
The Pleiades and Hyades 

To find a Tauri and ^ Tauri or y Aurigae . 
The Constellation of Gemini or the Twins 

To find a* and /3 Geminorum (Castor and Pollux) 
The Constellation of Cancer or the Crab 
The Constellation of Leo or the Lion 

To find a, yS, and y Leonis 
The Constellation of Yirgo or the Yirgin 

To find Spica or a Yirginis 
The Constellation of Libra or the Balance 

To find a? and ^ Librae . 
The Constellation of Scorpio or the Scorpion 

To find a Scorpii or Antares 
The remaining Signs of the Zodiac . 





. 81 




82, 83 




. 84 




. 85 




86, 51 




87,88 




. 89 




. 90 




91,92 




. 93 




94,95 




. 96 




97, 98 




. 99 




100, 101 




. 102 




. 103 



CONSTELLATIONS SOUTH OF THE ZODIAC. 

The Constellation of 'Cetus or the Whale .... 

To find a and yS Ceti 

The Constellation of Pisces Australes or the Southern Fishes 

To find a Piscium Australium or Fomalhaut 
The Constellation of Orion 

To find a, ^, y, 5, g, ^ Ononis ..... 
The Constellation of Canis Major or the Great Dog . 

To find a Canis Majoris or Sirius .... 
The Constellation of Canis Minor or the Little Dog . 

To find a Canis Minoris or Procyon .... 



. 104, 


105 


. 106, 


107 


. 108, 


109 


• • 


110 


. Ill, 


112 


. 113, 


115 


• • 


117 


• • 


118 


. 119, 


120 


• • 


121 



VIU 



CONTENTS. 



ABT. 

122, 123 

. 124 

125, 126 

127, 130 

131, 132 

133, 134 

. 135 

136^ 137 

. 138 



The Constellation of the Hydra 

To find a Hydras or Alphard . 
The Constellation of the Ship Argo . 

To find a, y3, ^, /, d, y, ^, and ri Argus 
The Constellations of the Centaur and the Cross 
To find d, a and p Centauri 
a> A 7> ^ Crucis . 
The Constellation of Eridanus . 

To find a Eridani or Achemar . 
The Constellations of the Dove, the Phoenix, the Southern Triangle, 

the Peacock, and the Crane . . . . . . .139 

To find a in the Dove ........ 140 

a in the Phoenix ........ 141 

a in the Southern Triangle .142 

a in the Peacock ........ 142 

a in the Crane ........ 142 

To find the Planets Jupiter, Mars, Saturn, and Venus . . .143 
General Method for finding Stars below the Second Magnitude . .144 
Method of Constructing a Diagram to show the face of the Heavens at 

any given time and place . . . . . . .145 

Bearings or Positions of the principal Constellations on the first of 

each month at 9^ p.m. in lat. 50° N P. 47 

Approximate Mean Times when the principal Stars bear due East or 

West of a Spectator in lat. 50° N. P. 48 



HAND-BOOK FOE THE STARS. 



CHAPTER I. 

CLASSIFICATION OF STABS— TEBMS Aim DEFINITIOKS IK ASTBONOMY. 

(1.) The stars are divided into classes according to their apparent mag^ 
nitudes, 

(2.) By the term magnitude here used we are not to understand their 
mass or volume, but only the degree of brightness of each ; for on account 
of their immeasurable distance* they appear, when viewed through the most 
powerful telescopes, only as bright points, without any apparent size or 
diameter. For the same reason we cannot discover any alteration in their 
positions with respect to each other in consequence of the motion of the 
earth in its orbit, although it shifts its place nearly 200 millions of miles in 
the year : they are on this account called Fixed Stars. 

(3.) The degree of brightness of a star is expressed by saying it is a 
primary, secondary, or tertiary star; or one of the first, second, third, &c. 
magnitude. As far as the fifth or sixth magnitude, the stars can be per- 
ceived by the unassisted eye, on a dark night, when the sky is clear; below 
this magnitude it is necessary to use a telescope. 

The telescopic stars are innumerable, and of almost every degree of 
brightness; some of them are said to be of the thousandth magnitude, and 
even of a brightness less than that. 

(4.) In the following pages our attention will be chiefly confined to the 
brightest, or those of the first and second magnitude ; such only being used 
for the purposes of Navigation — the seaman seldom requiring any others, 
except in a few cases. 

(5.) There are two methods by which we may acquire a knowledge of the 
names and positions of the fixed stars. The first is by referring the star, 
the name of which we wish to know, to some other stars already known. 

* The nearest cannot be less than 600,000 times the distance of the earth from the 
sun. The small star 61 Cygni, between the 5th and 6th magnitude, according to the 
observations of Bessel, has a parallax of 0"*3136. If this observation be correct, which 
there is reason to believe it is, its distance is 667,732 times the mean distance of the 
earth from the sun ; or, 62,481,600,000,000 miles. CobU ena/rrant gloriam Dei, 
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2 NAMES AND CHARAGTEEB OF STARS. 

This is done by supposing a line to pass thiougli two or more such known 
stars, and when produced to a certain distance (estimated by the eye or 
otherwise), to pass through, or near, the star whose name is required; we 
then have recourse to the globe, or to a map of the heavens, on which we 
trace, in the same manner, a line of similar length from the known stars, 
when we readily discover at the termination of the line the corresponding 
star to the one observed in the heavens. 

(6.) But a globe or map used for the purpose of learning the stars is 
attended with this inconvenience : the spectator's eye is supposed on the outside 
of this representation of the heavens, when, in fact, he himself is placed in the 
center of the celestial concave : this has always led to a difficulty in learning 
to identify the stars in the heavens by means of a celestial globe. • We shall 
therefore in the following pages adopt the more simple plan of making use 
of diagrams that actually represent the relative positions of some of the 
principal stars, that is, as they appear to the spectator, and by means of these 
deduce simple rules for discovering others. 

(7.) The SECOND method is by calculating the distance of the first 
point of Aries (p. 6) from the meridian for any given hour, and a^ertaining, 
by means of a catalogue of the right ascensions and declinations of the stars, 
what stars must at that time be above the hoiizon and near the meridian; 
then, by comparing *their declinations and right ascensions, we may easily 
learn the name of each particular star. The table containing the Transits of 
all the stars of the first and second magnitude, at the end of this volume, 
will be found to simplify this method of acquiring a knowledge of the stars. 

(8.) This table deserves more especially the attention of the seaman, as 
it will enable him to make a rough sketch or map of the heavens near the 
celestial meridian or prime vertical at any required hour of the night, and 
consequently to discover the most suitable stars for finding his place, t. e. his 
longitude and latitude, at that time.* 

* He may also, by means of this table, and with very little assistanoe from the 
other part of the book, learn the names of nearly all the principal stars ; for the time, 
within a few miautes, when each will pass the meridian for every fifth day in the 
year, and for any place, can be seen in the table ; its meridian altitude is easily 
computed by the rule on the last page of the table. The observer, therefore, has only to 
look towards the meridian at the time of the star's transit, and at the estimated height 
above the horizou, to see the star in question pass the meridian. For example, sup- 
pose on March 1, in latitude 60° N., it is required to discover the star Sirius. Eef erring 
to the table, we find its transit takes place on March 1, at 8^ P.M., and, by the rule, its 
altitude at that time is about 24°. Looking towards the south at 8 o'clock in the 
evenuig, and at the above altitude (which may be easily estimated within a degree 
or two by the eye), the observer will see a large star occupying that place in the 
heavens, which must be Sirius. Again, on August 1, at 8^ p.m. in lat. 50° N., a large 
star was observed near the meridian at an estimated altitude of about 12° ; to find 
its name, look in the table imder August 1, and at 7^ 40™ it appears that Antares 
(a Scorpii) passes the meridian at an altitude of about 14°. As this agrees nearly 
with the observation, the star observed is most probably Antares. 
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The Constellations. 

(9.) For the purpose of identifjdng the stars, they haye been formed, 
from the earliest antiquity, into groups, each group being called a constella- 
tion. The form of a constellation was imagined to represent some animal or 
other image, altogether arbitrary,, and the stars are named according to the 
place they occupy in it : thus we say, the Icon's tailj the Scorpion^ s hearty the 
eye of the Bull, &c. There is rarely even the least resemblance between these 
animals and the configurations formed by the stars ; and it would have been 
desirable if, in the first instance, a more scientific grouping of the heavenly 
bodies had been adopted. 

(10.) Proper names have been given to the most conspicuous of the 
stars ; besides which, each star in a constellation is distinguished by a Greek 
or Eoman letter, and sometimes, when the number is great, by a figure or 
nuiAber and also by a character, such as a* (alpha 2), combining both a 
letter and figure. The first letter of the Greek alphabet a (alpha) is 
usually given to the brightest in the constellation, the second letter /3 (beta) 
to the next brightest, and so on to w (omega), the last letter. The Greek 
letters being exhausted, the Roman letters are then used in the same order. 
These letters were formerly suflident to distinguish all the stars in a con- 
stellation ; but afterwards, as the power of the telescope increased, the num- 
ber of stars in each group was found far to exceed the letters of these alpha- 
bets ; they were then characterised by means of numerals. It is easy now 
to understand what is meant by a of the Little Bear, a Tauri, or Aldebaran, 
61 Cygni, a^ Capricomi, &c. 

(11.) The small letters of the Greek alphabet are principally used for 
distinguishing the brightest of the fixed stars — ^they are as follows : 
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Astronomical Terms and Definitions. 

We win here insert a few of the principal astronomical terms and defi- 
nitions. They should be known by the observer before he proceeds to the 
rules given in this book for finding the stars. 

(12.) The astronomer conceives all the heavenly bodies to be contained 
within a hollow. sphere of great but indefinite magnitude, the interior surface 
of which is called the celestial concave, its center coinciding with the center 
of the earth; and in all his calculations he empldys, instead of the actual 



A8TB0N0MICAL TERMS AKP DEFIIIITIONS. 




place which any of the heavenly bodies occupies, the point in which the celes- 
tial concave is cat by a straight line drawn through the centers of the earth 
and of the body. This point is called the true place of the heavenly body : 
fig. o. z, z tib^j %• ^y 1®* PHPjR represent the celes- 

tial concave, m a heavenly body, C the cen- 
ter of the earth; join Cm, and produce it to 
cut the celestial concave in M^ ; then M^ is 
called the true place of the heavenly body 
_ m. Suppose A to be the place of a specta- 
tor on the surface of the earth; join Am, and 
produce it to cut the celestial concave in 
M; then the point M is called the apparent 
place of m. 

It is evident that the magnitude of the 
*i angle at m, namely, AmC, will diminish 

as the distance Cm increases; and we may conceive m to be placed so far 
from the earth that two lines, as Am, Cm drawn to m, one from the sur- 
face, and the other from the center of the earth, wiU form an angle inap- 
preciable, or so small that it cannot be measured by our instruments. The 
stars are found to be at a distance so enormous, that if we suppose the 
elliptical figure Apq to represent the earth's orhitj two lines drawn, the 

A * B 

^ 

JL 

one from the center of the earth's orbit C, and the other from a point as A 
in the orbit, make at the heavenly body an angle too small to be measured; 
with the exception perhaps of a few which seem to exhibit to astronomers a 
change of position depending on their distance from the earth. Hence it 
follows, that the earth's annual motion in its orbit has no effect on the places 
of the heavenly bodies, and we may therefore, so far as the fixed stars are 
concerned, conceive the earth to be always in one place (namely, the center 
of the celestial concave), and that. the cause of the apparent motion of the 
heavenly bodies from east to west is simply the earth's daily motion round its 
axis in the opposite direction. The small corrections of the places of the stars 
arising from aberration, &c. will not affect the rules given in this book. The 
small angle AmO which we have supposed to exist in a few instances, is 
called the annual parallax of the heavenly body. 

The axis of the earth is that diameter about which it revolves; the poles 
of the earth are the extremities of the axis; the axis of the heavens is the axis 
of the earth produced both ways to the celestial concave ; the poles of the 
heavens are the extremities of this axis. The heavens may therefore be con- 
ceived to revolve about this axis ; and if the extremities, or poles of the 
heavens, were luminous points, an observer would see all the heavenly bodies 
revolving in circles round these two points as centers; their apparent motion 
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of conrse being slower the .nearer they are to the poles, bat each describing 
a circle in the same time, namely, the time the earth takes to make one 
complete reyolotion aboat its asie. 

The terrestrial equator is that great circle on the Bnrface of the earth which 
b equidistant from each of its poles ; the celestial equator is that great circle 
in the celestial concave eqnidistant from each of the poles of the heavens, and 
may therefore be supposed to be formed by the expansion of the terreBtrial 
equator to the celestial concave. In fig. a, snppoee pqpiq, to represent the 
earth, and FQP,Q, the celestaal concave, ^, the diameter abont which the 
earth revolves ; then, from what has been s^d, pp^ is the axis of the earUi, 
FPj the axis of the heavens, p and p^ the poles of the earth, P and Pj the 
poles of the heavens, qq^ the terrestrial eqnator, QQ, the celestjal equator. 

A drcle touching the earth where the spectator stands, and extending to 
the celestial concave, is called the visible horizon ; and a circle parallel to the 
visible horizon passing throngh the cent«r of the earth, and extending to the 
celestial concave, is called the rational horizon; thns, fir represents the visible, 
and HR the rational, horizon of the spectator at A. These two drcles, how- 
ever, form one uid the same in the celestial concave ; thns the points R and 
r in the figure must be supposed to coincide. This may be readily conceived 
when we consider that the distance of any two points on the surface of the 
earth can make no sensible angle at the celestial concave ; therefore, either of 
these two circles is to be understood by the word horizon. Of the poles of 
the horizon of any place A, that which is over the place is called the zenitk, 
and the other the nadir; as Z and jj in fig. a. 

Circles of altitude, or vertical circles, are great drcles passing through the 
zenith ; the celestial meridian Ls the circle of altitude which passes throngh 
the poles of the heavens ; the north and south points of the horizon are the 
points through which the celestial meridian passes ; the prime vertical is the 
circle of altitude at right angles to the celestial meridian ; the east and west 
points of the horizon are the points throngh which the prime vertical p 

These circles will be more clearly on- "»• *■ 
derstood by means of fig. b, in which the 
circle NWSE represents the horizon of a 
spectator .who is supposed to be below Z 
in the plane of the circle ; the point Z is Dii 
the zenith of the spectator, and the lines ^ f \y 
NZS, WZE, ZO, are vertical rircles, or 
drcles of altitude. If we suppose NZS to 
be the celestial meridian, then WZE is the 
prime vertical, and the points N, 8, E, W 
the north, south, east, and west points of 
the horizon. The pole P of the heavens a 

must be somewhere in the meridian NZS ; its altitude NP above the horizon 
is equal to the latitude of the spectator ; this vrill be shown in page 7. 
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Since the horizon and celestial eqnator are both perpendicalar to the 
celestial meridian, the points where the two former dicles intersect each other 
most be 90^ distant from every part of the meridian [Jeans' Trigonometry^ 
Part n. Art. (65), Cor. 3] ; hence the celestial eqnator cats the horizon in 
the east and west points ; draw the cnire EQW to cnt the horizon in the east 
and west points ; this will represent the celestial eqnator. Since the poles of 
the heavens are 90^ distant from the eqnator, take QP=90^. P is called the 
elevated pole, or the one above the horizon, and NP is the altitude of the pole. 

The arc ZQ (figures a and h), or distance of the zenith from the eqnator, 
is always equal to the latitude of the spectator: this may be more clearly 
seen in fig. a, where the projection is made on the plane of the meridian ; 
in ^g. h the projection is made on the plane of the horizon. In fig. a, PZH 
represents the celestial meridian, Z the zenith of a spectator at A, hr or HR 
his horizon, P the elevated pole ; QQj, drawn at right angles to PP^ the axis 
of the heavens, represents the plane of the celestial equator ; then the angle 
AG^=ZGQ (the earth Aqp being considered as a spheroid) is the latitude 
of the spectator; but since the distance of the points Z and Q from the 
earth is indefinitely great, therefore the angles ZGQ and ZOQ are equal, and 
the measure of either is the arc ZQ : hence ZQ (figures a and &), the distance 
of the zenith from the equator, is equal to the latitude of the spectator.* 
ZP, the complement of ZQ, is called the colatitude. 

Observations show that the sun appears to move eastward in the celestial 
concave with a variable velocity, completing in the course of a year one 
revolution. The great circle that the sun thus appears to describe among the 
fixed stars is called the ecliptic: it is found to be inclined to the celestial 
equator at an angle of about 23° 28' : this angle is called the obliquity of the 
ecliptic. In ^g, b, the curve ACT represents a portion of the ecliptic, and 
the angle MAR the obliquity. The points in which the equator and ecliptic 
intersect are called the first point of Aries and first point of Libra ; the 
former, being the point where the sun crosses the equator northward, is 
called the vernal equinox, and the latter the autumnal equinox. That belt 
or space of the heavens which extends about 8° on each side of the ecliptic, 
is called the Zodiac, It is divided into twelve parts or signs, called the signs 
of the Zodiac : they are named as follows : 

North of the Equator. 
Aries, Taurus, Gemini, Cancer, Leo, Virgo. 

South of the Equator. 
Libra, Scorpius, Sagittarius, Capricomus, Aquarius, Pisces. 

♦ If C A be joined, and produced to out the celestial concave in a point Z„ the arc 
Z,Q is called the latitude on the sphere, or the reduced latitude. The correction of the 
latitude for the spheroidal figure of the earth is used in astronomy. The elliptical 
form of the earth exhibited in figure (p. 4) is exaggerated, for the purpose of more 
clearly showing this correction. 
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Circles of declination are ^gfedt circles passing through the poles of the 
heavens ; circles of latitude are great circles passing through the poles of 
the ecliptic : thus (fig, b) PR, PA, &c. are circles of declination ; and if P^ 
represent the pole of the ecliptic, P^M is a circle of latitude. Parallels of 
declination and of latitude are small circles parallel respectiyelj to the celestial 
equator and ecliptic : thus the dotted line DCDg (^g, h), drawn parallel to 
the equator WQE, is a parallel of declination; and a similar line drawn 
parallel to the ecliptic ACT is a parallel of latitude. 

The declination of a heavenly body is the arc of the circle of declination 
passing through its place in the celestial concave, intercepted between the 
place and the equator. The right ascension of a heavenly body is the arc 
of the celestial equator intercepted between the first point of Aries and the 
circle of declination passing through the place of the body in the celestial 
concave ; or, it may be defined to be, the angle at the pole of the heavens 
between the circles of declination passing through the first point of Aries 
and the place of the heavenly body ; the arc or angle being measured round 
the equator or the pole from west through south to east, or in the direction 
of the earth's motion ro^nd the sun : thus, in ^g, J, if X be the place of 
a heavenly body, and PXR a drcle of declination passing through it, XR is 
the declination of the heavenly body, and the arc AR, or the angle APR, is 
its right ascension. In like manner, if a circle of latitude be drawn through 
any point in the celestial concave, the part of it between the point and the 
ecliptic is called the latitude ot the point, and the arc of the ecliptic extend- 
ing eastward from the first point of Aries to the circle of latitude passing 
through the point is called the longitude of the point : thus the latitude of 
X is XM and the longitude is AM. 

The altitude of a heavenly body is the arc of a circle of altitude inter- 
cepted between the place of the body and the horizon: thus XO is the 
altitude of X. The azimuth of a heavenly body is the arc of the horizon 
intercepted between the north cfr south points and the circle of altitude pass- 
ing through the place of the body ; or, it may be defined to be, the angle 
at the zenith between the celestial meridian and the circle of altitude pass- 
ing through the body : thus (fig. h) SO or NO, or the angles OZS or OZN, 
is the azimuth of X. The amplitude of a heavenly body is the distance from 
the east point at which it rises, or the distance from the west point at which it 
sets ; these arcs or distances being measured on the horizon : thus the ampli- 
tude of X is the arc WD or EDg (the dotted line DgXD being the arc of a 
parallel described by X from rising at Dg to setting at D). The hour angle 
of a heavenly body is the angle at the pole between the celestial meridian and 
the circle of declination passing through the place of the body : thus ZPX is 
the hour angle of X. 

The altitude of the pole above the horizon is equal to the latitude of the 
spectator. 

This may be proved as follows : 
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STARS OF THE FIRST MAGNITUDE. 



In fig. (p. 5), if P represents the pole, then NP is its altitude, and ZQ the 
atitade of spectator (p. 6). ' < • 

Now ZN=PQ, each being- equal to 90°; 
taking away PZ, common to both, we have 

altitude PN=ZQ=latitude. 

(13.) The number of stars whose positions are at present determined 
amounts to about seyentj thousand: the constellations exceed one hundred. 
In the following pages we shall notice only the principal constellations, or 
those in which stars of the first and second magnitude are found. 

(14.) The number of the stars of the first magnitude is twenty-one, yiz. : 

North of ike Equator^ Nine^ of First Magnitude, 



Gharaoteristio Name. 


Proper Name. 


Declination. 


Art. 


a AurigSB 


Capella 


46° N. . 


(49) 


a Lyrte 


Vega 


39 


(60) 


a Geminorum . 


Castor 


.32 


(89) 


a Bootis 


Arcturus 


20 


• ■ (57) 


a Tauri 


Aldebaran . 


16 


(86) 


a Leonis 


Regulus 


.13 


(93) 


a AquilaB 


Altair 


8 


(63) 


a Orionis 


Betelguese . 


7 


. (113) 


a Canis Minoris . 


Procyon 


6 


• (121) 


a Geminorum and 


a Aquilae are sometimes reckoned among stars of the 


second magmtude. 








South of 


the Equator, Twelve 


, of First Afagnitn 


de. 


Chaiaoteristio Name. 


Proper Name. 


Declination. 


Art. 


a Hydrae 


Alphard 


8° S. . 


• (124) 


/3 Orionis 


Eigel 


8 


• (114) 


a Virginis 


Spica 


10 


(96) 


a Canis Majoris . 


Sinus 


17 


• (118) 


a Scorpii 


Antares 


26 


• (102) 


a Piscis Australis 


Fomalhaut . 


30 


• (110) 


a Argus 


Canopus 


63 


. (127) 


a ilridani 


Achemar 


58 


. (138) . 


7i Argus* 


• . • • 


69 


. (130) 


j8 Centauri 


• a • • 


60 


• (134) 


a^ Centauri 


. • • • 


60 

V K 


. (134) 


a} Crucis 


. • • • 


62 


. (135) 



(15.) The last-mentioned six stars are not visible to us in lat. 50° N. 
(16.) The following list contains all the stars of the second magnitude, 
and a few of the most important of the third, viz. : 

♦ The star ij Argus, placed here among stars of the first magnitude, is described in 
the Astro. See. Catalogue for 1880 as of the second magnitude. It increased to one of 
the brightest of the first magnitude. See Art. (180). It is now sometimes reckoned 
again as a star of the second magnitude. 



a OF THE EBCOKD KAQNITUDB, 



North of the Hqtiator, Thirty-two, of Second Magrutude. 




Art. 


The Pole SUr ... . 


89° N. . 


(26) 


a Draconis (3d nmg.) 


65 


(66) 


» Ur.mM.iori.. . 


63 


(22) 


j3 CasEiopeie . . 


58 


(31) 


^ Urs» Majoria . . 


57 * . 


(22) 


7 Ur» Mnjori. . . 


55 


(22) 


/3 Draconis 


52 


(67) 


7 DraconlB . . 


51 


(67) 


U Ursse Majoria . . 


50 


(22) 


a Persei 


49 


(44) 


^ Auriga) .... 


45 


(50) 


. Cjgni 


45 


(64) 




42 


(43) 


Pensei . . 


40 


(45) 


12 Canooi Yenaticonun 


39 


(76) 


^ Andromedffl . . 


35 


(42) 


^ Geminomm . . 


28 


(89) 


^ Tauri 


28 


(51) 


a AndromediB , . 


28 


(41) 


^ Pegasi 


27 


(40) 


a CoToniB Borealis 


27 


(71) 


a Arietis (3d mag.) 


23 


(83) 


7 Leonifl 


21 


(93) 


13 Leonis 




15 


(93) 


u Herculia 




15 


(79) 


a Pegasi 




14 


(39) 


7P.ga« 




14 


(40) 


» OpUnchi 




13 


(79) 


, Pega.i 




9 


(40) 


a Scrpentis 




7 


(74) 


7 Ononis 




6 


(114) 


« Oeli 


S 


(106) 


SoiUh of the Equator, Twenty, of Second Ma^ 


fnitude. 


i Ononis . . 


0° S. . 


(116) 


E Orionis 




1 


(115) 


^ Librre 




9 


(99) 


o^lAhrm 




15 


(99) 


^OeS 




19 


(107) 


^Scorpii 




19 


(102) 


t Canis Majoris 




29 


(118) 
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STARS OF THS SECOND MAQKITUDB. 



Charaoteristio Name. 




DeolinatioxL 


Ari. 


a ColumbaB 




34° 8. 


(140) 


Centauri 




86 


(133) 


a Phcenicis 




43 


(141) 


7 Argus 




47 


• (129) 


a Oruis 




48 


(142) 


y Crucis 




56 


(135) 


a PaYonis 




57 


(142) 


/ Argus 




59 


(129) 


/3 Crucis 




59 


(135) 


s Argus 




59 


(129) 


Argus 




63 


(129) 


/3 Argus 




69 


(128) 


a Trianguli Austi 


tJis 


69 


(142) 



All the stars in this second list are visible to us in lat 50° N. except the 
last eleven. 

(17). The stars of the third magnitude are much less luminous than the 
preceding ; they can, however, be easily distinguished by the naked eye ; 
they are seldom used for the purposes of navigation. Their number is about 

TWO HUNDRED. 

(18.) The number of stars of lower magnitude increases in proportion as 
the order of their magnitudes diminishes ; those whose positions are already 
determined, as far as the seventh magnitude inclusive, amount to nearly 

TWENTY THOUSAND. 

(19.) It will be found convenient to describe the constellations in the 
following order : 

1st. The northern constellations (or those north of the Zodiac). 

2d. The constellations of the Zodiac. 

3d. The southern constellations (or those south of the Zodiac). 



CHAPTER II. 

THE PRINCIPAL STARS IN THE NORTHERN CONSTELLATIONS. 

(20.) If a spectator in the northern hemisphere look towards the north 
on any fine night, he will see several groups of stars which are easily distin- 
guished from each other ; the most remarkable is the constellation of the 
Great Bear, represented in figure 1. The stars in this constellation we shall 
therefore use for the purpose of discovering others in the manner pointed out 
in Art. 5. 

(21.) The Great Bear (Ursa Major) consists of seven principal stars. 

The Great Bear. (Fig. 1.) 






* 



*:a 



*a 






*y 



*/3 



Char. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 

7 

d 

6 

n 


10^ 55°^ 

10 52 

11 47 

12 8 

12 47 

13 18 
13 42 


N. 62° 27' 
57 13 

54 25 
67 54 
56 49 

55 45 
49 58 


1-2 

2 

2 

3 

3 

3 

2-3 


Dubhe. 

Merak. 

Megrez, 

Phegda. 

Alioth. 

Mirzar. 

Benetnasch. 



Approximate Transits of a Ursae Majoris, on 


the first of each month. 


Jan. 
h m 

16 6 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

14 5 


h m 

12 14 


h m 

10 12 


h m 

8 15 


h m 

6 13 


h m 

4 16 


h m 

2 15 


h m 

13 


h m 

22 11 


h m 

20 9 


h m 

18 11 



I 
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URSA MINOR. 



(22.) The Great Bear consists of fonr fine stars of the second magnitade, 
and three of the third. Four of the seren stars, viz. a, j8, y, d, form a great 
qaadrilateral figure, the other three t, ^, ri are placed on the prolongation of 
one of the diagonals P, d, and represent the tail of the Bear. This constella- 
tion is one of those which, in our latitude (50° N.) never sets, and, as well as 
the two following, Ursa Minor and Cassiopeia, can always he seen hy us in a 
clear night. 

(23.) Thb Little Bear (Ursa Minor) consists of seven or eight principal 
stars. 



The Little Bear. (Fig. 2.) 



♦^ 



Z 



* 







7* 



* 
d 



* 

/3 



* Pole Star. 



a 



Char. 


Bight ABcension. 


DeclinatioxL 


Mag. 


Name. 


a 


Ih 4m 


N.88° 29' 


2-3 


Rucchahah. 


/3 


14 61 


74 48 


3 




r 


15^ 21 


72 23 


3-4 




d 


18 23 


86 36 


3 




6 


17 2 


82 17 


4 




K 


16 60 


78 16 


4 




V 


16 22 


76 6 


5 







16 36 


77 46 


6 





(24.) This constellation is of much less dimensions than the Great Bear 
(21), and contains no star ahove the third magnitude (except perhaps a, 
which is between the second and third). The qaadrilateral is formed by the 
stars ]8, 7, ^, ij : the stars g, d, a form the tail. 

(26.) This last-mentioned star a Polaris is the most important one in our 
hemisphere ; for it is the Pole Star, so called because it is near the North 
Pole of the heavens (its polar distance being about 1° 24'). It thus appears 



THE POLE STAR AND CASSIOPEIA. 
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to be the immoyable point about which the celestial concave turns, and the 
center of the circles described by all the other stars. 



Rule 1. To find the Pole Star (a Polaris), 

(26.) Draw a line from j8 to a of the Great Bear (fig. 1), and produce it 
about the length of the whole constellation of the Great Bear;* this line will 
terminate near the Pole star. As it is one of the most conspicuous stars in 
that part of th.e heayens, it wiU be easily found in this manner. The stars a 
and j3 UrsaB Majoris, used for finding the Pole star, are, for this reason, 
called the Pointers. 



Rule 2. To find the place of the North Pole of the Heavens, 

(27.) Draw a line through the Pole star (26) to « in the Great Bear (21). 
The pole is on this line, at about 1^° from the Pole star. ^ 

By this rule we can easily discoyer the position of the Pole star with 
respect to the north pole of the heavens : for the star will be to the south 
or north of the pole according as e Ursse Majoris is to the north or 
south of the Pole star. When t Ursae Majoris is 6 hours from the meridian 
(which may be easily found in the transit table, or estimated by the eye), the 
Pole star is at its greatest distance from the meridian. In this position of the 
Pole star, its altitude wiU be nearly that of the pole, or the same as the lati- 
tude of the spectator (p. 7). 



(28.) Cassiopeia consists of six principal stars. 



Char. 


Bight Asoension. 


Declination. 


Mag. 


Name. 


a 


0^ 33°* 


N.55° 49' 


3 


Schedir. 


P 


2 


58 17 


2-3 




X. 


24 


61 3 


4 




7 


47 


59 50 


3 




a 


1 16 


59 25 


3 




s 


1 43 


62 52 


4 





* By the length of the whole constellation of the Great Bear we here mean, the 
distance between the two extreme stars fi and 17 in fig. 1 ; the constellation itself 
extends over a space considerably greater than that occupied by the seven bright stars 
in the figure. 



14 PEOASUS, ANDROMEDA) PERSEUS. 

Approximate Transits of a CassiopeisB on the first of each month. 



Jan. 


Feb. 


Mar. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


h m 

5 48 


h m 

3 47 


h m 

1 56 


h m 

23 50 


h m 

21 52 


h m 

19 51 


h m 

17 52 


h m 

15 51 


h m 

13 49 


h m 

11 51 


h m 

9 48 


h m 

7 52 



Cassiopeia. (Fig. 3.) 



*/3 



6 



7 



d 



a 



(29.) This constellation is on the opposite side of the pole to that of the 
Great Bear (21), the one bearing east when the other is west. It is placed 
about the same distance from the pole as the Great Bear, and consists of a 
group of stars of the third and fourth magnitudes. We can easily recognise 
it from its resembling a chair ; a, /3, x, y, with many other small stars, 
forming the seat ; the back is represented by the bend y, d, £. 



Rule 3. To find Cassiopeia, 

(30.) Draw a line from £ of the Great Bear (21) through the Pole star 
(26), produce it about the same distance on the other side, and it will pass 
through this constellation. 

Rule 4. To find ^ Cassiopeioe, 

(31.) This star is the westernmost of the group in ^g. 3 when above the 
pole, and therefore is the first that passes the meridian. 

(32.) On receding from the pole we come to three constellations, Pegasus, 
Andromeda, and Perseus, which will be better represented by one large 
group, as the stars composing them form together a well-known configuration 
easy to recollect. (See fig. 4, p. 15.) 

(33.) Pegasus, consisting of three principal stars. 
Andromeda, „ three 
Perseus „ two 
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PEGASUS, ANDROMEDA, PERSEUS. 



Character. 


Bight Asoension. 


Declination. 


Mag. 


Name. 


a Pegasi • . . 


221^ 58"^ 


N. 14° 30' 


2 


Markab. 


/3 Pegasi . . 


22 56 


27 14 


2 


Skeat. 


£ Pegasi . . 


21 37 


9 10 


2-3 


Enif. 


y Pegasi . . 


5 


14 19 


2-3 


Algenib. 


h Pegasi, or ) 
a Andromedae J 


1 


28 22 


2-3 


Alpheratz. 


j8 Andromedae . 


1 1 


34 47 


2 


Mirach. 


y AndromedsB . 


1 54 


41 34 


3-4 


Alamak. 


a Persei . . 


3 15 


49 23 


2-3 


Mirfack. 


/3 Persei, or ) 
^ Medusae j 


2 58 


40 21 


2-3 


Algol. 



Approximate Transits of a Pegasi and a Persei on the first of each month. 



Character. 


Jan. 


Feb. 


Mar. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


a Pegasi 


h m 

4 12 


h m 

2 11 


h m 

20 


h m 

22 14 


h m 

20 17 


h m 

18 15 


h m 

16 17 


h m 

14 16 


h m 

12 14 


h m 

10 16 


h m 

8 14 


h m 

6 16 


a Persei 


8 29 


6 27 


4 36 


2 35 

* 


37 


22 31 


20 33 


18 31 


16 29 


14 32 


12 29 


10 31 



Rule 5. To find Pegasus. 

(34.) A line drawn from the Pole star (26) to Cassiopeia (28), and pro- 
duced about the same distance, will terminate near the four stars forming the 
" great square of Pegasus." 

(35.) This constellation is in the form of a great square, a, /5, a, y, near 
which two stars of the third magnitude, ?j, ^ of Pegasus, are in a line parallel 
to the side a, /5, and serve to distinguish it. The square of Pegasus and that 
of the Great Bear are on opposite sides of the pole, and therefore pass the 
meridian about 12 hours after each other. 



Eule 6. To find Andromeda, 

(36.) If the diagonal a a of the square of Pegasus be produced to the 
eastward, it will determine the position of the three principal stars in Andro- 
meda a, /5, y : the first of which, a, is, in fact, one of the stars forming the 
square of Pegasus : it is sometimes considered as belonging to the latter con- 
stellation, and it is then called b Pegasi. 
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Rule 7. To find Perseus. 

(37.) The above line being farther produced, will pass near the principal 
star in Perseus,, a Persei, of the second magnitude, situated in the middle of 
an arc formed by the stars 3, a, y, rj of Perseus. 

(38.) The preceding description will perhaps be sufficient, with the 
assistance of the diagram, to enable the observer to discover the position 
of the principal stars in these constellations; but for the sake of reference 
we will here give distinct rules for that purpose. 

EuLE 8. To find a PegasL 

(39.) This star is at the western angle of the square (fig. 4), and therefore 
passes the meridian the first of the four. 

Rule 9. To find j8, g, and y PegasL 

(40.) j8 is at the northern and y at the opposite angle of the square. 
s Pegasi, a small star of the second magnitude, can be found by drawing a 
line from j8 to a Andromedse (fig. p. 15), and producing it about the same 
distance on the other side of the square of Pegasus. 

Rule 10. To find a Andromedce, or d Pegasi. 

(41 .) This star is at the eastern angle of the square, and therefore oppo- 
site to a Pegasi (39). 

Rule 11. To find ^ Andromedce. 

(42.) The line drawn from a Pegasi (39) to a Andromedae (41) being 
produced about the same distance will terminate near j8 Andromedae. 

Rule 12. To find y Andromedce. 

(43.) The above line continued nearly the same distance beyond /3 Andro- 
medae (41) will determine the position of y Andromedae. 

Rule 13. To find a Persei. 

(44.) The long line thus drawn through the above stars being continued 
beyond y Andromedae, about the distance that j8 is from y Andromedae, but 
curved a little to the north, will terminate near a Persei, the central star of a 
row formed like a bow or arc; hence called " the arc of Perseus." 

c 
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THE CHARIOTEER. 



Rule 14. To find j8 Fersei, or j8 MedtiscB, 

(45.) /5 Persei is one of a group of stars to the south-west of a Persei 
(39), and to the south-east of y Andromedae (43). It is a variable star, 
changing in 2 days 20 hours 50 minutes from the second or third tp the fifth 
magnitude. It is placed in the head of the constellation Medusa. 

(46.) We thus see seven stars of the second magnitude having some 
resemblance in form to the corresponding seven of the Great Bear, but on 
a much larger scale: the tail being represented by /3, y AndromedaB and 
a Persei. 

(47.) The Charioteer (Auriga), containing five principal stars. 



The Charioteer. (Fig. 5.) 



*a 



*8 



* 



& 



*y 



Char. 


Bight Aflcension. 


Declination. 


Mag. 


Name. 


a 


5h 7m 


N.45° 51' 


1 


Capella. 


/3 


5 48 


44 55 


2 




& 


5 49 


37 12 


4 




1 


4 46 


32 55 


4 




y Aurigae ) 










or \ 


5 16 


28 28 


2 


Nath. 


/3Tauri. j 











THE SWAN. 19 

Approximate Transits of Capella on the first of each month. 



Jan. 


Feb. 


Mar. 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

10 20 


h m 

8 19 


h m 

6 28 


h m 

4 26 


h m 

2 29 


li m 

27 


22 24 


li m 

20 23 


li m 

18 21 


li m 

16 23 


h m 

14 21 


h m 

12 23 



(48.) The stars a, )3, 6, y, i Aurigse form a great irregular pentagon. The 
star a Aurigse is also caUed Capella : it is one of the most brilliant in the 
heavens. At certain times, in our latitude, it approaches the northern hori- 
zon; 12 hours afterwards it passes near the zenith. A little below it is a 
long isosceles triangle, formed of the three stars t, 9j, ^ of the fourth mag- 
nitude, which serves to distinguish Capella from all the other stars of the first 
magnitude. The star marked y in ^^. p. 18, is also in the constellation of 
Taurus, the Bull (84) (the horn touching the foot of Auriga); it is, therefore, 
sometimes considered as belonging to the constellation of the Bull, and called 
/STauri. 

Rule 15. To find Capella (a Aurigse) and the Pleiades, 

(49.) From the bow of Perseus proceed two rows of small stars curved in 
opposite directions : one bends towards the east, and extends to Capella; the 
other, towards the south, and is directed towards the well-known group of 
stars called the Pleiades. 

EuLE 16. To find /3 AurigcB, 
(50.) )S AurigaB is that star of the pentagon which is nearest to Capella. 

Rule 17. To find y Aurtgce or /3 Taurt. 

(51.) /3 Tauri or y Aurigse is the southern star of the pentagon. This 
star is at the extremity of the horn of the Bull (84) which touches the foot 
of Auriga. When considered as belonging to the latter constellation, it is 
distinguished as y Aurigae. 

(52.) The Swan (Cjgnus), containing five principal stars. 



Char. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


20^^ 37«» 


N. 44° 49' 


2 


Denebadige. 


^ 


19 24 


27 38 


3 




7 


20 17 


39 46 


3 




d 


19 40 


44 45 


3-4 




g 


20 40 


33 24 


3 




61 


21 


37 59 


5-6 
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CYGNUS BOOTES. 



Approximate Transits of a Cygni on the first of each month. 



Jan. 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

1 53 


h m 

23 47 


21 57 


h m 

19 55 


li m 

17 57 


h m 

15 56 


h m 

13 57 


h m 

11 55 


9 54 


h m h m 

7 56 5 53 


h m 

3 56 



(58.) The constellation Cygniis forms a large cross of five stars of the 
isecond and third magnitude. j8 Cygni is placed in the head of the Swan, 
a Cygni in the tail ; the latter is of the second magnitude. 

The Swan, (Fig. 6.) 



* 



*« 



«. 



*S 



ikS 



Rule 18. To find a Cygni (Denebadige). 

(54.) Produce the line joining y j8 of Pegasus (fig. p. 15) towards the 
north, about twice its length, and it will terminate near a Cygni. 



(55.) Bootes, containing one principal star. 



(Ihar. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


14h gm 


N. 20° 0' 


1 


Arcturus. 



LYRA — -AQUILA. 



2i 





Approximate 


Transits of Arcturus on 

• 


the first of each month 


• 


Jan. 


Feb. 


March. 


April 


May. 


June. 


July. 


Aug. 


Sept. 

h m 

3 28 


Oct. 
h m 

1 30 


Nov. 


Dec. 


li m 

19 23 


h m 

17 21 


h m 

15 31 


h m 

13 29 


h m 

11 31 


h m 

9 30 


7 31 


h m 

5 29 


h m 

23 23 


h m 

21 26 



(56.) The principal star in this constellation is Arcturus. 

Rule 19. To find Arcturus (a Bootis). 

(57.) Continue the curved tail of the Great Bear (21) about twice the 
length of the constellation, and it will terminate near the fine star Arcturus. 

(58.) The Harp (Lyra), containing one principal star. 



Char. 


Bight Ascenflion. 


Declination. 


Mag. 


Name. 


a 


18^ 32°^ 


N. 38° 38' 


1 


Vega. 



Approximate Transits of a Lyrae on the first of each month. 



Jan. 


Feb. 


March. 


April. 


May. 

h. m 

15 53 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

23 45 


h m 

21 44 


h m 

19 53 


h m 

17 51 


h m 

13 52 


h m 

11 53 


h m 

9 52 


h m 

7 50 


h m 

5 52 


h m 

3 50 


h m 

1 52 



(59.) Vega, or a Lyrae, is a fine star of the first magnitude. 

Rule 20. To find Vega (a Lyrae). 

(60.) Draw a line from Capella (49) through the Pole star (26), and con- 
tinue it som'ewhat more than an equal distance on the opposite side of the 
pole, and it will point out a Lyrae. 

4 

(61.) The Eagle (Aquila), containing three principal stars. 

The Eagle, (Fig. 7.) 
*7 



*a 



*/3 
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a, )3, y AQUILJS — ^DRAGO. 



Char. 


Bight AscenaioxL 


Declination. 


Mag. 


Name. 


/3 

at, 
7 


19h 49m 

19 44 
19 40 


N. 6° 5' 
8 81 
10 18 


3-4 
1-2 
3 


Altair. 



(62.) This constellation is to the southward of Lyra (60). We see three 
stars close to one another in the same straight line. These are a, jS, and y 
Aqoilse. 

Approximate Transits of a Aquilae on the first of each month. 



Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 


h m 

1 


h m 

22 54 


h m 

21 4 

* 


h m 

19 2 


h m 

17 4 


h m 

15 3 


h m 

13 4 


h m 

11 2 


h m 

9 1 


h m 

7 3 


h m 

5 


h m 

3 3 



BuLE 21. To find a, j8, and y Aquilcs, 

(63.) Draw a line from the Pole star (26) between a Lyrse (60) and a 
Cygni (54); produce it an equal distance beyond them, and it will termi- 
nate near the three stars a, j3, and y Aquilse; the middle of which is a 
AquilaB, the southernmost /S, and the northernmost is y Aquilse. 

(64.) The Dragon (Draco), containing three principal stars. 



(z'har. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 
7 


14h Om 
17 27 
17 53 


N. 65° T 
52 24 
51 31 


3 

2 
2 


• 





Approximate 


J Transits of a and y Draconis on 


the first of each month. 


Char. 


Jan. 


Feh. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 

5 20 


Sept. 
h m 

3 19 


Oct. 

h m 

1 21 


Nov. 


Dec. 


a 


h m 

19 14 


h m 

17 12 


h m 

15 22 


h m 

13 20 


11 22 


h m 

9 21 


h m 

7 22 


h m 

23 14 


h m 

21 17 


7 


23 6 


21 5 


19 14 


17 12 


15 15 


13 13 


11 14 


9 13 


7 10 


5 13 

% 


3 11 


1 13 



a, (3, y DRAOONis — corona borealis. 
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(65.) This constellation is of considerable extent, and one of those which 
never sets in our latitude : one part of this constellation winds round the north 
pole of the ecliptic. 

Rule 22. To find a Draconis. , 

(66.) A line drawn from ^ Ursae Majoris (the last star but one in the tail 
of the Great Bear) to the nearest star in the Little Bear will be bisected by 
a Draconis. Or thus, a line from y to ^ Ursae Majoris, and produced nearly 
three times their distance, will give the position of a Draconis. 

Rule 23. To find j8 and y Draconis. 

(67.) Draw a line from a Lyrae (60) to a Ursae Majoris (^g, p. 11), and 
at one-fourth the length of this line from a Lyrae, and a little to the north of 
the line, is a cluster of stars forming the head of the Dragon, the two largest 
of which are j8 and y; the one nearest to a Lyrae is y Draconis, the other is j8. 

Rule 24. To find the position of the North Pole of the Ecliptic. 

(68.) A line drawn from y Draconis (67) northward, and continued about 
the same distance that y Draconis is from a Lyrae (60), will terminate near 
the pole of the ecliptic. 



(69.) The Northern Crown (Corona Borealis), containing one principal 



star. 



Char. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


15^ 29°» 


N. 27° 9' 


2 


Gemma. 



Approximate Transits of 


a Coronae Borealis 


on the first of each m 


lonth. 


Jan. 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

20 42 


h m 

18 40 


h m 

16 49 


li m 

14 48 


h m 

12 50 


h m 

10 48 


h m 

8 50 


h m 

6 48 


h m 

4 46 


h m 

2 49 


h m 

46 


h m 

22 44 



(70.) The Northern Crown is situated between a Ly^ae (60) and Arcturus 
(57). It is composed of six or seven stars, forming a remarkable semicircle 
easy to distinguish, the principal of which is a fine star of the second magni- 
tude called Gemma (a Coronae Borealis). 
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SERPENS CANES VENATICI. 



Rule 25. To find a Coronce Borealis, 

(71.) A line from Arcturus (57) to Lyra (60) will pass near this star, 
which is situated about one-third the length of this line from Arcturus. 

(72.) The Serpent (Serpens), containing one principal star. 



Char. 


Right Ascension. 


Declination. 


Mag. 


Name. 

« 


a 


15^^ 38m 


N. 6° 50' 


2-3 





Approximate Transits of a Serpentis on the first of each month. 



Jan. 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

20 51 


h m 

18 49 


h m 

16 58 


h m 

14 57 


h m 

12 59 


h m 

10 57 


h m 

8 59 


h m 

6 57 


h m 

4 55 


h m 

2 58 


h m 

55 


h m 

22 53 



(73.) The only remarkable star in this constellation is a, of the second 
magnitude. 

Rule 26. To find a Serpentis, 

(74.) A line drawn due south from a Coronas Borealis (69), and continued 
about the same distance as this star is from Arcturus (57), will terminate near 
a Serpentis. 

(75.) Canes Venatici (the Hunting-dogs), containing one principal star. 



Char. 


Right Ascension. 


Declination. 


Mag. 


Name. 


12 


12^ 50°^ 


N. 39° 1' 


2-3 


Cor Caroli 



Approximate Transits of Cor Caroli on the first of each month. 



Jan. 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


^ov. 


Dec 


h m 

18 3 


h m 

16 1 


h m 

14 11 


h m 

12 9 


h m 

10 11 


h m 

8 10 


h m 

6 11 


h m 

4 9 


h m 

2 8 


h m 

10 


h m 

22 3 


h m 

20 6 



OPHIUCHUS AND HERCULES. 
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Rule 27. ToJiTid Cor Caroli (12 Can. Yen.). 

(76.) A line from a Urs8e Majoris (fig. p. 11) through the opposite star 
in the square of Ursa Major, and produced to nearly twice their distance, will 
point out 12 Canum Venaticorum, or Cor Caroli (Charles's Heart). 

(77.) Ophiuchus and Hercules, containing two principal stars. 



Character. 


Eight Ascensioii. 


Declination. 


Mag. 


Name. 


a Ophiuchi. 
a Herculis. 


17h 29m 
17 9 


N. 12° 39' 
14 32 


2 
3-4 





Approximate Transits of a Ophiuchi on the first of each month. 




Jan. 


Feb. 


March. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. Dec. 
h m h m 

2 460 48 


h m 

22 41 


h m 

20 40 


h. m 

18 49 


h m 

16 47 


h m 

14 50 


h m 

12 48 


h m 

10 49 


h m 

8 48 


h m 

6 46 


h m 

4 48 



(78.) The stars a Ophiuchi and a Herculis are placed in the heads of 
Ophiuchus and Hercules; they are near each other, being about the same 
distance as the pointers in the Great Bear (26) ; a Ophiuchi is a little to the 
left of, and below, a Herculis. 

EuLE 28. To find a Ophiuchi, and a Herculis. 

(79.) A line drawn from Cor Caroli through the Northern Crown (70), 
and produced about the same distance, will terminate near these two stars : a 
Ophiuchi being the nearer of the two to Cor Caroli. 

(80.) The times of the transits for the 1st of each month, given in the 
preceding pages, are the times when the star passes the meridian above the 
pole, or from east to west. These transits of the principal stars will enable 
the observer to select the most suitable constellation to observe and learn 
during the month. Thus, during the months of November, December, and 
January the constellations Pegasus, Andromeda, and Perseus (Rules 5-14), 
will be best seen, since by the transit-table a Pegasi and a Persei will be on 
the meridian at a convenient hour in the evening — namely, between 8 and 12 
— ^in those months. 

The page at the end of the book, containing the " Positions of the principal 
Constellations for the 1st of each Month," will also point out to the observer 
the stars above his horizon between the hours of 9 and 12 o'clock, and he will 
thus see what part of the book he should study during that month. 



CHAPTER III. 



THE PRINCIPAL BTARS IN THE CONSTELLATIONS OP THE ZODIAC. 

(81.) The Ram (Aries), containing three principal stars. 

The Ram. (Pig. 8.) 



*« 






Character. 


Bight ABoension. 


Dedination. 


Mag. 


Name. 


a Arietis. 

9j Piscimn. 

• 


2h 0"» 
1 46 
1 45 
1 23 


N.22° 50' 
20 9 
18 31 
14 32 


3 
3 
4 
4 


Hamel. 

Sheratan. 

Mesarthim. 



Approximate Transits of a Arietis on the first of each month. 



Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec 


li m 

7 14 


h m 

5 12 


li m 

3 22 


h m 

1 20 


h m 

23 18 


h m 

21 17 


h m 

19 18 


• 

h m 

17 16 


li m 

15 15 


h m 

13 17 


li m 

11 14 


h m 

9 17 



EuLE 29. To find a, j8, and y Arietis. 

(82.) A line from a Persei (39) (or rather from the small star to the 
south of it), through /3 Persei (45), and produced to twice their distance, will 
point out a Arietis. 

(83.) a and )S Arietis are in the head of the Bam ; )S is to the left of a ; 
farther to the left of, and below, )3 is y Arietis, of the fourth magnitude. The 
other small star 9j in the above diagram belongs to, and is the principal one 
in, the sign of Pisces, or the Fishes. 



TAURUS. 
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(84.) The Bull (Tanms), containing two principal stars. 

The Bull. (Fig. 9.) 



« 



a* 



Character. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


r 

a 


4h 28™ 

5 18 


N. 16° 14' 
28 29 


1 
2 


Aldebaran. 
Nath. 



Approximate Transits of Aldebaran (a Tauri) on the first of each month. 



Jan. 


Feb. 


Mar. 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


li m 

9 41 


h m 

7 39 


h m 

5 49 


h m 

3 47 


li m 

1 49 


h m 

23 48 


h m 

21 49 


h in 

19 47 


h m 

17 46 


15 48 


h m 

13 41 


h m 

11 44 



(85.) The Pleiades, a beautiful cluster of stars, is situated in this con- 
stellation. To the left of the Pleiades is another cluster called the Hjades, 
consisting of seven small stars, in the form of the letter V. Aldebaran is placed 
among them on the left, or at the top of the letter : the corresponding star at 
the other extremity of the letter is r^ Tauri ; the one at the angular point is y ; 
/3 Tauri has already been described (51), being the southernmost angle of the 
pentagon of Auriga (see ^g, 5). Aldebaran is distinguished from most of the 
other stars by its ruddy appearance. 

EuLE 30. To find Aldebaran (a Tauri). 

(^^.) A line drawn from the Pole star between Capella and a Persei will 
pass through no great star till it comes to Aldebaran. 



To find ^ Tauri. See Rule 17. 
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GEMINI. 



(87.) The Twins (Gemini), containing three principal stars. 

The Twins, (Fig. 10.) 



«/? 



#a 



*7 



'I 



< Character. 


Right AscenRion. 


Declination. 


Mag. 


Name. 


7 


7h 26™ 

7 37 
6 30 


N.32° 10' 
28 20 • 
16 30 


1-2 

2 

3 


Castor. 
Pollux. 



Approximate Transits of Castor (a^ Geminorum) on the first of each month. 



Jan. 


Feb. 


Mar. 


> 

April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

12 40 


h m 

10 38 


h m 

8 48 


6 46 


h m 

4 48 


h m 

2 47 


48 


li m 

22 42 


h m 

20 43 


h m 

18 43 


h m 

16 40 


h m 

14 43 



(88.) To the east of Aldebaran, about the distance of Aldebaran from 
Capella, there are four stars in a line, one of which, y Germinorum, is of the 
second or third magnitude : these stars are in the feet of the Twins. In their 
heads are two fine stars, a^ and j8 ; a^ or Castor is the northernmost, and to 
the right of j8 Geminorum or Pollux. 

Rule 31. To find Castor and Pollux (a and ^ Geminorum). 
(89.) Castor and Aldebaran form with Capella (49) an isosceles triangle, 



CANCER LEO. 
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of which the two former are at the base, and Capella at the vertex. Castor is 
to the east of Aldebaran, Pollux a little to the south of Castor. 

(90.) The Crab (Cancer). This constellation contains no star above the 
fourth magnitude. 

(91.) The Lion (Leo), containing four principal stars. 

Tlie Lion. (Fig. 11.) 



% 



> 



*>. 



mb 



*7 



*/3 



*a 



Character. 


Bight ARcension. 


Declination. 


Mag. 


Name. 


a 

7 
d 


IQh im 

11 42 

10 13 

11 7 


N.12° 36' 
15 18 

20 30 

21 14 


1 

2-3 
2 
3 


Regulus. 
Denebola. 



Approximate Transits of Regulus (a Leonis) on the first of each month. 



1 Jan. 


Feb. 


Mar. 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

15 15 


li m 

13 13 


h m 

11 22 


h m 

9 21 


h m 

7 23 


h m 

5 21 


h m 

3 23 


h m 

1 21 


h m 

23 15 


h m 

21 18 


h m 

19 15 


h m 

17 17 
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a AND j8 LBONIS a VIRGINIS. 



(92.) The four principal stars a ^ y d slto in the form of a quadrilateral. 
They are situated below the Great Bear on the side opposite to the Pole star : 
the lower side of the trapezium contains a of the first magnitude in the Lion's 
Heart (Eegulus), and j3 in the tail (Denebola) ; the side 7 a is the base of a 
right-angled triangle e a y, above which is another trapezium e fi x K of much 
smaller dimensions than the other: this latter trapezium forms the head of 
the Lion. 

EuLE 32. To find Regulus and Denebola (a and (3 Leonis). 

(93.) A line drawn from a to /3 Urs8B Majoris (fig, p. 11), — ^the stars which 
point out the Pole star in the opposite direction (Rule 26), and produced about 
twice the length of Ursa Major, will pass near Eegulus and also y Leonis, 
which is a little to the north of Regulus. To find Denebola, or /3 Leonis, 
draw a line from ri Ursae Majoris (the last star in the tail of the Great Bear) 
through Cor Caroli (Art. 76), and produce it about twice the distance of ri 
Urs8B Majoris from Cor Caroli, and it will terminate near j8 Leonis. 

(94.) The Virgin (Virgo), containing one principal star. 



Character. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


13h 17~ 


S.10° 21' 


1 


Spica. 



Approximate Transits of a Virginis on the first of each month. 



Jan. 


Feb. 


March. 


ApiiL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


h m 

18 21 


li m 

16 19 


h m 

14 29 


h m 

12 27 


10 29 


h m 

8 28 


h m 

6 29 


h m 

4 27 


h m 

2 26 


h m 

28 


li m 

22 24 


20 24 



(95.) This fine star, Spica, is to the south of, and forms with Arcturus (57) 
and j3 Leonis (93) an equilateral triangle. 



Rule 33. To find Spica (a Virginis). 

(96.) A line from e Ursae Majoris (fig. 1, p. 11) through Cor Caroli (76), 
and produced about the same distance, will terminate near this star: or it may 
be found as in the last Rule, by considering it placed at the southern angle of 
an equilateral triangle, of which Arcturus and Denebola (jS Leonis) are at the 
northern angles. 



LIBRA SCORPIO. 
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(97.) Thb Balance (Libra), contaming two principal stars. 

The Balance. (Fig. 12.) 



* Spica. 



a 



Cliaracter. 


Bight ABceniioxL 


Declination. 


Mag. 


Name. 


a2 

/3 


14h 44m 
15 10 


S.15° 30' 
8 54 


2-3 
2 


Zubenesch. 
Zubenelg. 



Approximate Transits of 


ofi LibraB on the first of each month. 


Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

19 56 


li m 

17 54 


16 3 


h m 

14 2 


li m 

12 4 


h m 

10 2 


h m 

8 4 


h m 

6 2 


h m 

4 


h m 

2 3 


h m' 




h m 

21 58 



(98.) To the east of Spica (a Virginis) we see two stars of the second 
magnitude, a and /3 Librae (fig. 12); jS, the most distant from Spica, is 
nearly as far from it as Spica is from Arcturus. 

Bulb 34. To find a^ and j3 Librce. 

(99.) The above rule may perhaps be sufficient. They may also be found 
by supposing a line drawn from a Lyrae (60) passing a little to the west of a 
Herculis (79), and produced about the same distance beyond a Herculis as this 
latter star is from a Lyrae. 

(100.) The Scorpion (Scorpius), containing two principal stars. 



Character. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


16^ 20" 

15 56 


S. 26° 5' 
19 22 


1 
2 


Antares. 
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a AND jS SCORPII. 

The Scorpion, (Fig. 13.) 



*i8 



*a 



Approximate Transits of Antares on the first of each month. 



Jan. 


• 

Feb. 


March. 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

21 34 

• 


19 32 


li m 

17 41 


15 40 


13 42 


11 40 


h m 

9 42 


h m 

7 40 


5 38 


h m 

3 41 


li m 

1 38 


h m 

23 36 



(101.) This fine constellation is to the south-east of Libra (97). The 
head of the Scorpion is represented by an arc of five small stars, among which 
is placed ./3 of the second magnitude. Antares (a Scorpii) is to the south- 
east of jS Scorpii, in the body of the Scorpion. The curved tail of the 
Scorpion is composed of stars of the third and fourth magnitude, extending 
southward beyond the zodiac. 



Rule 35. To find a and j3 Scorpii, 

(102.) A line from a Virginis (96) through a Librae (99), and continued 
about the same distance, will pass a little to the north of a Scorpii (Antares) ; 
or it may be found by considering it as forming with a Lyrae (60) and 
Arcturus (57) an equilateral triangle, of which Arcturus is at the northern or 
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vertical angle. j8 Scorpii is to the north-west of Antares, in the curved line 
of stars which forms the head of the Scorpion. 

(103.) The other signs of the zodiac, namely, Sagittarius, Capricomus, 
Aquarius, and Pisces, contain no stars above the third magnitude ; it will not 
therefore be necessary to lay down in this place any formal rules for finding 
them: a general method will be given hereafter (p. 44) for finding stars 
below the second magnitude. 



CHAPTER IV. 



THE PRINCIPAL STARS IN THE CONSTELLATIONS SOUTH OP THE ZODIAC, 

(104.) The Whale (Cetus), contaming two principal stars. 



Character. 



a 



Bight AscenBion. 



2^ 55"* 
37 



Declination. 



N. 3° 34' 
S. 18 42 



Mag. 



2-3 
2-3 



Name. 



r 



Menkar. 





Approximate 


Transits of 


K Ceti 


on the first of each month. 




Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

8 10 


h m 

6 8 


h m 

4 17 


h m 

2 16 


h m 

18 


h m 

22 12 


h m 

20 14 


h m 

18 12 


h m 

16 10 


h m 

14 13 


h m 

12 10 


h m 

10 12 



(105.) This constellation is to the south of Aries (82). It contains 
several groups of four or five small stars in the form of parallelograms, a 
Ceti is placed in the head of the whale, and /3 in the tail, ^ 

Rule 36. To find a Ceti (Menkar). 

(106.) A line from /3 Andromedae (42) through a Arietis (83), and con- 
tinued a little more than the same distance, will terminate near a Ceti. 

Rule 37. Tofiml p Ceti 

(107.) A line from a Tauri (Aldebaran) (86) through a Ceti will pass near 
four stars in the body of the whale, y, 5, o, ^, and continued a little more than 
the distance that a Ceti is from Aldebaran, will terminate near p Ceti. 



(108.) The Southern Fish (Pisces Australis), containing one principal 



star. 



FOMALHAUT — ORION, 



85 



Character. 


"Right Ascension. 


Declination. 


Mag. 


Name. 


a 


22^ 50°* 


S. 30° 19' 


1 


Fomalhaut. 



Approximate Transits of Fomalhaut on the First of each Month. 



Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

4 5 


h m 

2 4 


h m 

13 


h in 

22 7 


h m 

20 10 


h m 

18 8 


h in 

16 9 


h m 

14 8 


h m 

12 6 


h m 

10 8 


h m 

8 6 


h m 

6 8 



(109.) Below the sign Aquarius, and near our southern horizon (Lat. 
50° N.), is the fine star Fomalhaut, of the first magnitude. 

Rule 38. To find Fomalhaut (a Piscis Australis). 

(110.) A line drawn from ^ to a Pegasi (39, 40), the stars forming the 
western side of the great square of Pegasus (fig. 4), and produced about three 
times the distance, will pass through Fomalhaut. 

(111.) Orion, containing seven principal stars. 



*a 



Orion. (Fig. 14.) 

*7 






^* 



*0 



*/5 



*, 
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ORION, 



Charaoter. 


Bight Afloension. 


Declination* 


Mag. 


Name. 


06 


5h 48m 


N. 7° 22' 


1 


Betelguese. 


/3 


5 8 


S. 8 23 


1 


Rigel. 


7 


5 17 


N. 6 12 


2 


Bellatrix. 


X 


5 40 


S. 9 44 


3 




K 


5 33 


2 2 


3 




e 


5 29 


1 17 


2-3 




d 


5 24 


25 


2 





Approximate Transits of Rigel (p Ononis) on the first of each month. 



Jan. 


Feb. 


Mar. 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

11 2 


h m 

9 1 


h m 

7 10 


h m 

5 8 


h m 

3 11 


h m 

1 9 


h m 

23 6 


h m 

21 5 


h m 

19 3 


h in 

17 5 


h m 

15 3 


h m 

13 5 



(112.) This splendid constellation is to the south of Auriga and Taurus. 
It is the finest of all the constellations, both on account of its extent and the 
number of brilliant stars of which it is composed, a, fiy y, x are in the form 
of a great quadrilateral : a, at the north-east angle, is in the right shoulder of 
Orion; )3, at the opposite angle, is in the left foot; y is in the left shoulder; 
and X is in the right leg. In the middle of the quadrilateral are three stars 
of the second magnitude, d, g, ^, disposed in an oblique line. These form the 
belt of Orion. Below this belt is a luminous train of small stars in the sword, 
the largest of which is ^. 

Rule 39. To find a and x Ononis. 

(113.) Betelguese, or a Ononis, and x Ononis, form the left or western 
side of the great quadrilateral ; a being the northernmost. 



Rule 40. To find p and y Ononis (Rigel and Bellatrix). 

(114.) p and y Ononis form the right side of the great quadrilateral ; /3 
being the southernmost. 

Rule 41. To find d, g, ^ Ononis. 

(115.) 6 Ononis is the middle of the three forming the belt; ^ is the 
northernmost, or to the right ; and the southernmost is ^. 

(116.) Orion is situated in iliat part of the heayens in which we discover 
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the greatest number of fine stars. In the months of February and March, 
about 9 or 10 o'clock in the evening, we may (in lat. 50° N.) see at one time 
not less than a dozen stars of the first magnitude, viz. Capella, Aldebaran, 
Arcturus, Spica, Orion, the Twins, the Lion, and the three about to be 
described, viz. Sirius, Procyon, and a Hydras; besides a great number of 
stars of the second magnitude. 



(117.) The Great Dog (Canis Major), containing five principal stars, 
among which is Sirius, the brightest of the fixed stars. 



Character. 


Bight AscensioD. 


Declination. 


Mag. 


Name. 


i 


6^ 39"* 
7 19 
7 2 

6 53 

7 18 


S. 16° 32' 
.8 36 
26 9 

28 46 

29 


1 

3 

3-4 
2-3 
3 


Sirius. 



Approximate Transits of Sirius on the first of each month. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July, 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

11 63 


h m 

9 51 


h m 

8 1 


h m 

6 


h m 

4 1 


h m 

2 


1 


h m 

21 55 


h m 

19 53 


h m 

17 56 


li m 

15 53 


h m 

13 56 



Rule 42. To find Sinus (« Canis Majoris). 

(118.) Produce a line through the belt of Orion towards the left or 
south-east, about the same distance as the two principal stars (a, /B) of Orion, 
and it will terminate near Sirius. 



(119.) The Little Dog (Canis Minor), containing one principal star. 



Character. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


7h 32m 


N. 5^ 33' 


1-2 


Procyon. 
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PROOYON — THE HYDRA. 





Approximate Transits of Procyon 


on tlie first of each month 


. 


Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug, 


Sept. 


Oct. 


Nov. 


Dec 


h m 

12 46 


h m 

10 44 


h m 

8 64 


h m 

6 52 


h m 

4 64 


h m h m 

2 530 54 


h m 

22 48 


h m 

20 47 


h m 

18 49 


h m 

16 46 


h m 

14 48 



(120.) This constellation is below, or to the south of, the Twins (87), and 
to the east of a Ononis (113), the star at the northern angle of the quadri- 
lateral. 

Rule 43. To find Procyon (a Canis Minoris). 

(121.) It is situated nearly midway between the Twins and Sinus; it 
may also be found by considering it as forming the eastern angle of an equi- 
lateral triangle, Sirius and a Orionis being at the other angles. 

(122.) The Hydra, containing one principal star. 



Character. 


Bight Ascension. 


Declination. 


Mag. 


Name. 


a 


9^ 20"^ 


S. 7° 59' 


1-2 


. Alphard. 



Approximate Transits of a Hydrae on the first of each month. 



Jan. 


Feb. 


March. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


h m 

14 35 


h m 

12 33 


h m 

10 42 


h m 

8 41 


h m 

6 41 


h m 

4 41 


h m 

2 43 


h m 

41 


h m 

22 35 


h m 

20 38 


h m 

18 35 


h m 

16 37 



(123.) The Hydra is a constellation of considerable length, extending 
below the three signs, Cancer, Leo, and Virgo : a Hydras is in the Hydra's 
heart. 

Rule 44. To find a HydrcB. 

(124.) Draw a line from 7 to a Leonis (Regulus) (93), the stars forming 
the western side of the parallelogram of Leo, and produce it about twice that 
distance, and it will terminate near « Hydras, a star between the first and 
second magnitude* 
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(125.) The Ship Aroo (Argo Navis), containing nine principal stars. 



n^ 



The Sht2). (Fig. 15.) 



*/ 



*y 



^ 



*s 



#3 



*« 



Ohantcter. 


Bight Ascension. 


1 

Declination. 


Mag. 


Name. 


a 


6h 21°» 


S. 52° 37' 


1 


Canopus. 


ft 


9 11 


69 


2 




r- 


8 5 


46 48 


2 




i 


8 40 


54 3 


3 




I 


8 19 


59 1 


2 




K 


7 58 


39 29 


3 




^ 


10 40 


59 


2 




^ 


10 37 


63 27 


2-3 




/ 


9 14 


58 43 


2 





Approximate Transits of Canopus 


and 71 


Argus on the first of each month. 


Jan. 


Feb. 


Mar. 


ApriL 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


11 36 


h m 

9 35 


h m 

7 44 


h m 

5 42 


U m 

3 45 


h m 

1 43 


h m 

23 40 


h m 

21 39 


h m 

19 37 


h m 

17 39 


h m 

15 37 


h m 

13 39 


15 54 


13 52 


12 1 


10 


8 16 

1 


4 1 


2 


23 54 


21 5619 54 


17 66 



(126.) This splendid constellation is to the south-east of Canis Major. It 
contains Canopus, the brightest of all the stars after Sirius. 



40 THE CBNTAUR AND THE CROSS. 

Rule 45. To find Campus (a Argus). 

(127.) A line from Rigel (114) through a Columbae (140), and produced 
about half the same distance, will terminate near Canopus. 

EuLE 46. To find /3 Argua. 

(128.) fi Argus lies nearly midway between Canopus and a Crucis (135), 
the brightest star in the Cross. 

RtLE 47. To find ^, /, 3, 7, and ^ Argus. 

(129.) These five stars are to the east of ^ Argus, and nearly in a straight 
line ; being the southernmost. To find s Argus. This star is between fi 
and 7 Argus. 

Rule 48. To find ri Argus, 

(130.) This remarkable star forms nearly an equilateral triangle with /5 
and / Argus. It changed from the second to the first magnitude ; it now 
appears to be again diminishing in apparent magnitude.* 

(131.) The Centaur i^d the Cross (Centaurus et Crux), containing 
seven principal stars. 

(Fig. 16.) 
The Centaur, The Cross. 

*a ^-3 «7 



♦ The Rev, W. S. Mackay, in a letter addressed to Sir John Herschel, dated Cal- 
cutta, June 10th, 1843, remarks with respect to this star, that '^ in March last it had 
become a star of the, first magnitude, fully as bright as Canopus, and in colour and 
size very much like Aroturus. This has been obseryed by several other persons to 
whom I pointed it out. Is the star known as a variable star, or is the change now first 
observed 7 a Crucis looked quite dim beside it." With respect to the variability of 17 
Argus, Sir John Herschel remarks as follows : *' The sudden increase of ri Argus from 
a star intermediate between the first and second magnitude to a first-rate magnitude, 
which took place between 1837 and 1838, was mentioned by me in a letter to Messrs. 
Beer and Madler, of which an extract is in No. 354 of Schumacher's Astronomisehe 
Nachrichten. It was then far inferior to Canopus, but equal to Arcturus, and very 
nearly or quite so to a Centauri. It had diminished materially when I left the Cape 
in April 1838, but was still a great star of the first magnitude. It would appear to be 
now making another start forward. If this continue, we may have a rival to Sirius, 
or perhaps to the planets. In 1838 its brightnegs was such as to obliterate many 
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Character. 


Bight ARcension. 


Declination. 


Mag. 


Name. 


ai Cnicis. 


12h 19m 


S.62° 22' 


1 




p Crucis. 


12 39 


58 43 


2 




y Crucis. 


12 23 


56 6 


2-3 




b Crucis. 


12 7 


57 44 


3 




p Centauri. 


13 55 


59 44 


1 




«« Centauri. 


14 31 


60 17 


1 


• 


& Centauri. 


13 58 


35 56 


2 





(132.) These fine constellations of the Centaur and Cross are to the south 
of Virgo and Libra: they are close together, forming one of the most remark- 
able groups in the southern hemisphere. They could be easily distinguished 
without any formal rule. 

Approximate Transits of a* Crucis and «« Centauri on the first of each month. 



Jan* 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Augi 


Sept. 


Oct. 


Nov. 


Deo. 


h m 

17 32 


h m 

18 32 


h m 
13 40 


h m 

11 38 


h m 

9 41 


h m 

7 39 


h m 

5 40 


h m 

3 39 


h m 

1 37 


h m 

23 35 


h m 

21 33 


h m 

19 35 


19 43 


17 41 


15 51 


13 49 


11 51 


9 50 


7 51 


5 49 


3 48 


1 50 


23 43 


21 46 



EuLE 49. To find & Centauri. 

(133.) This star is due south of a Librae (99) : it is the southern angle of 
a right-angled triangle, of which Spica Virginis (96) and a Librae are the 
base : a Librae is about the same distance from it as from Spica. It appears 
for a few minutes only above our horizon (in lat. 50° N.). It is best seen in 
the months of May and June (see Transit Table). 

Rule 50. To find a and ft Centdun. 

(134.) The two easternmost in the group (fig. 16) are a and p Centauri: 
the latter being the nearer of the two to the Cross. 

Rule 51. To find a, /3, y, and h Cnicis. 

(135.) The southernmost star in the Cross is a : the northernmost is y : 
p is the nearest to the two bright stars in the Centaur, the remaining one is 5. 

curious and interesting details of the great nebula in its immediate proximity, which 
I had fortunately recorded in its former fAA\j^''' -^Extracted from Astrorwrnical Society's. 
Paper, iVb». 1843i 
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EBIDANTTS. 



(136.) Eridanus, containing one principal star. 



Character. 


Kight Ascension. 


Declination. 


Mag. 


Name. 


a 


Ih 32m 


S. 58° 2' 


1 


Achemar. 





Approximate Transits of a Eridani 


on the first of each month. 




Jan. 


Feb. 


Mar. April. 

i 
i 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


h m 

6 48 


Ii m 

4 46 


1 
h m h m 

2 560 54 


li m 

22 52 


h m 

20 53 


h m 

18 52 


h m 

16 50 


h m h m 

14 4912 51 


h m h m 

10 48 8 51 



(137.) This constellation (the river Eridanus) winds over a considerable 
space in the heavens ; extending from 5° S. to 60° S. /3 Eridani is a small 
star a little to the north of p Ononis (114) : y^ Eridani, between the second 
and third magnitude, may be found by drawing a line from Procyon (a Canis 
Minoris) (121) to Rigel, and producing it about half its length. 



EuLE 52. To find Achemar (a Eridani). 

(138.) A line drawn from Fomalhaut (110) to Canopus (127) is bisected 
by this star. 

(139.) The foBowing list will complete the catalogue of bright stars of 
the first and second magnitude in the southern constellations. 



Character. 


Kight Ascen. 


Declination. 


Mag. 


Constellations. 


a ColumbfiB. 
a Phoenicis. 
a Trianguli) 
AustraUs.J 
a Pavonis. 
a Gruis. 


5^^ 35™ 
19 

16 32 

20 15 
22 


S. 34° 9' 
43 11 

68 47 

57 9 
47 36 


2 
2 

2 

2 

2 


Columba, the Dove. 
Phoenix, the Phamix. 
Triangulum "I the Southern 

Australe, j Triangle. 
Pavo, the Peacock. 
Grus, the Crane. 



Rule 53. To find a in the Dove (a Columbse); 

(140.) A line drawn from Procyon (121) to Sirius (118), and produced 
nearly the same distance, will pass near this star.* It appears a few degrees 
above our horizon (lat. 50°) when passing the meridian. It passes our 
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meridian in the months of Janaary and Febmarj between tlie hours of ten 
and seven ; and therefore may be convenientlj seen in these months (see 
Traverse Table). 

Bulb 54. To find a in the Phmnia:, 

(141.) This star is midway between Fomalhant (110) and Acheruar (138) 
a little on one side of the line joining them. 

Rule 55. To find a in the Southern triangle, a in the Peacock, and a in the 

Crane, 

(142.) A line drawn from the bright stars in the Centaur (131) to 
Fomalhant (110) will pass near these three stars; a Trianguli Australis 
being about the same distance from a Centanri as the latter star is from a 
Grncis ; a Pavonis about twice that distance, and a Gruis a little more than 
once the same distance. 



Rule 56. To find the Planets Jupiter, Mars, Saturn, and Venus. 

(143.) The four planets Jupiter, Mars, Saturn, and Venus, from their 
superior brightness, are of considerable use to the seaman in determining the 
place of the ship. To distinguish them among the other stars, we must pro- 
ceed in a different manner from that pointed out in the preceding Rules : for 
on account of their own proper motion about the sun they appear to be conti- 
nually shifting their places with respect to the other heavenly bodies, and 
cannot therefore be connected by any definite line with them, as in the case of 
the fixed stars. 

The observer, however, will meet with very little difficulty in identifying 
the planets, and the place they occupy in the heavens at any given time, if he 
have at hand a Nautical Almanac, or any other almanac containing their right 
ascension and declination, and the time of their passing the meridian, that is, 
their transits ; for he will then be able to find their places in the celestial 
concave by either of the three following methods. 

First method : Estimate the meridian altitude of the supposed planet by 
the eye, and the time of its transit, and then calculate its meridian altitude from 
knowing its declination and the latitude of the place by the rule at the end of 
the book. If the altitude thus calculated agree nearly with the estimated 
one, and the time of the transit in the almanac with the estimated transit, we 
may conclude that our supposition is right, and that it is the planet we sus- 
pected it to be. (Ex. 1.) (See also note to Art. 9.) 

Second method : Knowing, from the almanac, the time of the transit of 
the planet which the one observed is suspected to be, ascertain by the Transit 
Table at the end of the book what known star passes the meridian about the 
same time, and note also the distance between them; then by comparing their 
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declination, the position of one with respect to the other is found ; and if this 
agrees with the observation, our supposition will be right. (Ex. 2.) 

Third method : Estimate the bearing and distance of some known star 
from the supposed planet : then by means of the right ascensions and declina- 
tions of the two heavenly bodies, their bearing and distance may be calculated. 
If the estimated and computed quantities agree nearly, we may conclude that 
our supposition is right. (Ex. 3.) This method is nearly in all cases ihe 
best, as the observer can determine the name of the planet by observing it at 
any time in the evening, and need not wait for its transit, as in the other 
methods. 

Ex. 1. (First method.) On Sept. 28, 1867, in lat. 50° N., a planet (sup- 
posed to be Jupiter) passed the meridian about 9^ 30"* p.m., at an altitude of 
about 30°. On referring to the almanac, we find Jupiter's transit on that day 
was at 9^ 37°* p.m., and its decl. 13° S. Therefore (by the Rule), it« meridian 
alt.«=90° — (50° + 13°) = 27°. As this agrees nearly with the estimated 
time and altitude, the planet observed was, no doubt, Jupiter. 

Ex. 2. (Second method.) On Sept. 28, 1867, a large star (supposed to be 
Jupiter) passed the meridian about 9^ 30™ p.m., and about an hour afterwards 
Fomalhaut (a Kscis Aijstralis) passed about 20° to the south of the other 
star. By referring to the Transit Table we find that Fomalhaut passed the 
meridian about 10^ 27™ p.m., and its declination was 30° S.; and therefore 
the decl. of supposed planet would be about 10° S. By almanac, Jupiter's 
transit was 9^ 37™ p.m., and decl. 13° S. on that night. As these quantities 
agree sufiSciently near with the estimated transit and declination, we may con- 
clude the heavenly body was Jupiter. 

Ex. 3. (Third method.) On Sept. 28, 1867, a planet (supposed to be 
Jupiter) was observed to bear from a Pegasi south-easterly about 30°. By 
the almanac, the R. A. of Jupiter was 22^ 5°*, and decl. 13° S. : R. A. of 
a Pegasi, 22^ 58™, decl. 14° N. By means of these data the observer may 
sketch (roughly) on paper the relative positions of the two bodies. On 
making the figure in this case, it was found the bearing and distance agreed 
with the observation : hence we conclude ilie planet was Jupiter* 

lluLE 57. General Rule for Jinding Stars below the Second Magnitude, 

(144.) The rules given in the preceding pages wiU be sufficient for finding 
all the stars of the first and second magnitude. It will not be necessary for 
our purpose to proceed in the same manner for stars of a less magnitude. If 
we wish to acqiiire a knowledge of the smaller stars, we may easily make for 
ourselves similar rules to those already given : namely by connecting the un- 
known star with two that are knowuj and then comparing the corresponding 
distances on a chart or globe. For example, an observer will see on a fine 
liight two stars of the third magnitude to the north of Cygnus : he finds they 
are in a line with ci Aquiles and a Cygni : the nearest to a Cygni is about 
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one-third the distance of a Cygni from a AquilaB, and the distance between 
the two unknown stars is about half the distance of the nearest from a Cygni. 
On referring to a globe or map of the stars he will find by means of these 
data the two stars to be in the constellation of Cepheus : the nearest is a, the 
other p Cephei. In this manner, by comparing the distance and bearing of 
the unknown star from stars that are known, the observer may easily acquire 
the names of all the stars marked on his map. * 

Method of learning the Names and Positions of the Stars hy means of a 

Diagram* 

(145.) This method consists in constructing a figure or diagram showing 
the face of the heavens at any given time and place. The figure thus drawn 
will be similar to the one in page 5, but modified to suit the latitude of the 
spectator. In the figure on p. 5, the circle NWSE represents the horizon, 
NS the celestial meridian, WZE the prime vertical, and WQE the celestial 
equator, ZQ or NP the latitude of the spectator; and since in that figure NP 
(the altitude of the pole) appears to be about one-half of NZ, it is constructed 
for a place in latitude about 45^ N. (see p. 7). For any other latitude the 
point P (the pole of the heavens) must be so placed that the altitude of the 
pole NP may be equal to the latitude, and the celestial equator WQE so 
drawn as to make the arc ZQ equal to the latitude. It will not be necessary 
to draw the figure with such accuracy as to require a compass and scale, for the 
student, after a little practice, will be able to construct it without the aid of 
instruments with sufficient correctness for the purpose in question. The 
figure, consisting of the above lines, being thus drawn to suit the latitude of 
the observer, he may then proceed to place in it the principal heavenly bodies 
that shall be above his horizon at the required hour. For this purpose, he 
may either make use of their right ascensions and declinations, or ^hat will 
in most cases be easiest, their hour-angles and declinations. An example for 
a place in latitude 50° N. on Nov. 1 at 9^ p.m. will perhaps be sufficient to 
point out the method to be followed for any other time and place. 

Ex. Show, by means of a diagram, the relative positions of some of the 
principal stars that will be above the horizon at a place in latitude 50° N. on 
Nov. 1 at 9^ P.M. 

By means of the Transit Table at the end of the book we can easily 
deduce the hour-angles of the principal stars for 9^ p.m. on Nov. 1. Since 
stars' hour-angle = time of transit '^meantime, 

=time of transit/^ 9^ (in this case). 
It is evident that when the time of transit is greater than mean time, the hour 
angle is East; that is, the heavenly body will be east of the meridian at 
9^ p,M. When the transit is less than mean time, the hour-angle is West^ or 
the body must be placed in the diagram on the west of the meridian. 

We will confine our attention to a few of the principal stars whose hour- 
angles do not exceed five hours on both sides of the meridian at 9^ p.m. ; that 
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is, those stars whose transits take place between 9^—6°* and 9''+5^, or 
between 4 o'clock and 14 o'clock on Nov. 1. These will be sufficient to 
point out to the student the method he must follow if he wish to make a more 
extensive map or plan of the visible heavens for any other time and place. 

On referring to the Transit Table we see there are several bright stars that 
will pass the meridian on Nov. 1 between 4^ p.m. and 14^ or 2^ a.m. We will 
^select from among them the following six, and place them in a diagram in 
their relative positions : a Aquilae, a Piscis Australis, a Pegasi, a Andro- 
medee, a Tauri, and a Aurigas. 



Transits on Nov. 1, from Transit Table. 




Character. 


Declination. 


Transit. 


Hence Hour-angles 
at 9 P.M. are* 


a Aquilae. 

a Piscis Australis. 

a Pegasi. 

a Andromedae. 

a Tauri. 

a Aurigae. 


N. 8° 
8. 30 
N. 14 
N. 28 
N. 16 
N. 46 


5h Qm 

8 6 

8 14 

9 16 

13 43 

14 21 


4 W. 
54 W. 
46 W. 
16 E. 

4 43 E. 

5 21 E. 



Construction of Diagram, {See Frontispiece.) 

Let the circle NWSE represent the horizon, NS the celestial meri- 
dian, WZE the prime vertical. Take NP=50° the latitude, then P is 
\hQ north pole of the heavens ; make ZQ=NP, and draw WQE, the celestial 
equator. Then place in the diagram the above six stars, according to their 
hour-angles and declinations : thus the star a Aquilae is placed so that its 
hour-angle should be about 4^ W. and decl. 8° N. ; Fomalhaut so that its 
hour-angle should be 0^ 54™ W. and decl. 30° S. ; and so with respect to the 
others. The figure may then be compared with the heavens, when the stars 
corresponding to those on the diagram will be readily distinguished, and thus 
their names will be known. The diagram is supposed to be drawn liherd 
manuy without the aid of compass and scale; and unless great accuracy 
is required, and a large number of stars are to be inserted in the diagram, 
such a rough approximation will be found sufficiently correct to determine the 
names and positions of the stars delineated. The student, in constructing a 
diagram with a larger number of stars, should place their names outside the 
diagram opposite each star : this will render the figure clear and less con- 
fused. 
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POSITIONS OF THE 



PBINCIPAL CONSTELLATIONS AND STABS, 

On the first of each Month, in Lat. 50° N. at ff' P.u. 







Near 






\rnnfli 


TRoof. nt WixfiAian 




WpRt of Mpridian 


Towards the Pole. 


JKLOnuii 




Meridian. 


Zenith. 


TV Cov VfM. J3LVL mXCIXA, 


Jan. 


Oapella, Orion, 


Pleiades, 


Perseus. 


Cetus, Aries, 


■\ 




Sinus, Procyon, 
Gemini, Begulus 


Aldebaran. 




Andromeda, 
Pegasus, 


To the right— Great 
Bear. 




(ruing). 








Below— Little Bear, 


Feb. 


Sirius, Procyon, 
Gemini, Leo, a Hydrse. 


Sirius, 
Orion, 


Auriga. 


The Bull, Pleiades, 
Aries, Cetus, 


Dragon. 
To the left— Cassio- 
peia, Oyguus. 






the Dove. 




Perseus, Andromeda, 










Pogabus. 


J 


March. 


a HydrsB, Leo, 

Aroturus, Spica 

(rising). 


Procyon, 
Argo. 


Gemini. 


Sirius, Orion, 

Capella, Aldebaran, 

Aries. 


To the right— the 
two Bears,Dragon. 
Below— Cygnus. 


. April. 


Spica, Arcturus, 
Northern Crown, 


Hydra, 
Leo. 




Procyon, Gemini, 
Orion, Aldebaran, 


To the left-Cassio- 
peia, Perseus, An- 
dromeda. 

J 




Cor Caroli, fi Leonis. 






Capella, Sirius. 


May. 


Spica, Libra, 


fi Leonis. 


Great Bear. 


Hydra, Lionj 


"\ 




Arcturus, Crown, 
aSerpentis, Ophiuchus. 






Procyon, Gemini, 
Capella in Auriga, 


To the right-Dra- 
gon, Little Bear, 


June. 


Libra, Antares, 
Serpens. Ophiuchus, 

Hercules, Crown, 
Lyra, Eagle (rising). 


Spica, 
Arcturus. 


71 Urs. Maj. 


Viigo, Leo, Hydra, 
Gemini. 


a Cygni, Lyra. 
Below— Cassiopeia. 
To the left— Perseus. 

) 


July. 


Ophiuchus, Hercules, 


Antares, 


Dragon. 


Libra, Virgo, 


Above — Dragon, Lit- 




Eagle, the Swan, Lyra, 


a Serpentis. 




Arcturus, Lion. 


tle Bear. 




Pegasus (rising). 


Crown. 






To the right— Cas- 
■^ siopeia. 


Aug. 


Eagle, Swan, 


Ophiuchus, 


Lyra, 


Scorpion, Libra, 


Below — Perseus, Au- 




Pegasus. 


Hercules. 


7 Dracoms. 


Serpent, Crown, 


riga. 
J Tot^eleft— Gt.Bear. 










Arcturus in Bootes, 


Sept. 


Pegasus, Andromeda, 


Eagle. 


Swan, 


Arcturus, Serpens, 


)To the right— Cas- 




Aries. 




Lyra. 


Ophiuchus, 
Hercules, Crown, 


> siopeia. 

) Tothelef t-theBears. 


Oct. 


Aries, Oetus, Pegasus, 






Eagle, Hercules, 


"V 




Andromeda, Perseus, 






Lyra, Crown. 


To the right— Cas- 




Fomamaut. 








siopeia, Auriga. 
^ Below— Great Bear. 


Nov. 


Andromeda, Aries, 


Pegasus, 




Eagle, Swan, 


To the left— Little 




Taurus, Whale, 


Fomalhaut. 




Lyra. 


Bear, Dragon. 




Orion (rising). 








J 


Deo. 


Eridanus, Taurus, 


AVhale. 


Andromeda. 


Pegasus, Andromeda, 


\ Above — Cassiopeia, 




Whale, Orion, 






Swan, Lyra. 


ITo the right— Great 




Twms, Perseus, 






■ 


( Bear. 




. 








/ To the left— Dragon. 
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APPROXIMATE MEAN TIMES 



OV THE 



TRANSITS OF THE PRINCIPAL STARS. 



( 2 ) 



1 




JANUARY. 


FEBRUARY. 


1. 


6. 

. H. M 


11. 


16. 


21. 


26. 


1. 


6. 


11. 

. H. H 


16. 


21. 


26. 


o 




H. H 


. H. M 


• H. M 


. H. M. 


H. M 


• H> jQ 


Ha H 


H. H 


• M. M. 


28 N. 


ec Androm.. 1*S 


I 6 16 


; 4 5( 


) 4 3: 


r 4 Vi 


' 3 58 3 39 


3 16 2 56 2 36| 2 16 1 66 1 36 || 


68 N. 


fi Cassiop.. .2'£ 


t 6 i: 


' 4 5; 


r 4 3f 


i 4 n 


1 3 69 3 40 


3 16 2 56 2 36 


i 2 17 1 67 1 37 1 


14 N. 


y Pegasi . ..2-£ 


6 21 


5 1 


[ 4 42 


i 4 22 


14 3 3 44 


3 20 3 2 40| 2 2] 


[ 2 ] 


[ 1 41 


78 S. 


^ Hydri ...3 


6 34 


[ 6 14 


[ 4 6£ 


» 4 3£ 


> 4 16 


; 3 57 


3 33 3 13 2 6£ 


( 2 34 


[ 2 14 


I 1 54 


43 S. 


« Phoenicis 2 


6 3S 


. 5 1£ 


i 4 56 


► 4 30 


4 n 


' 3 58 


3 34 


i 3 14 


I 2 64 


[ 2 3£ 


» 2 U 


1 1 55 


66 N. 


et Cassiop... 3 


6 48 


6 2£ 


t 5 S 


4 49 


4 2S 


1 4 10 


3 46 


; 3 26 


; 3 6 


2 48 


\ 2 28 


1 2 8 


19 S. 


fi Ceti 2-3 


6 62 


5 32 


! 6 13 


4 63 


4 33 


t 4 14 


3 51 


3 31 


3 11 


2 52 


2 3S 


! 2 12 


35 N. 


fi Androm. 2 


6 17 


6 67 


6 38 


6 18 


4 58 


4 39 


4 15 


. 3 66 


3 36 


3 17 


2 67 


2 37 


88 N. 


Pole Star... 2-3 


6 19 


5 59 


5 40 


6 20 


6 


4 41 


4 17 


3 58 


3 38 


3 19 


2 69 


2 39 


9S. 


^»Ceti 3 


6 32 


6 12 


5 53 


5 33 


6 13 


4 64 


4 30 


4 10 


3 50 


3 32 


3 12 


2 62 


68 S. 


a Eridani . . 1 


6 48 


6 28 


6 9 


6 49 


5 29 


5 10 


4 46 


4 26 


4 6 


3 48 


3 28 


3 8 


23 N. 


a Arietis. ..3 


7 14 


6 54 


6 36 


6 15 


6 65 


6 36 


5 12 


4 52 


4 32 


4 13 


3 54 


3 34 


3N. 


y Ceti 3 


7 51 


7 31 


7 12 


6 52 


6 32 


6 13 


5 50 


5 30 


5 10 


4 51 


4 31 


4 11 


4N. 


« Ceti 2*3 


8 10 


7 50 


7 31 


7 11 


6 51 


6 32 


6 8 


6 48 


5 28 


5 9 


4 49 


4 29 


40 N. 


fi Persei ...2*3 


8 14 7 64 


7 35 


7 16 


6 66 


6 36 


6 12 


5 52 


5 32 


6 13 


4 53 


4 33 


49 N. 


» Persei ...2*3 


8 29 


8 9 


7 50 


7 30 


7 10 


6 61 


6 27 


6 7 


6 47 


6 28 


6 8 


4 48 


24 N. 


fi Taiiri. .. .3 


8 54 


8 34 


8 15 


7 55 


7 36 


7 16 


6 53 


6 33 


6 13 


6 54 


6 34 


6 14 


US. 


71 Eridani ..2*3 


9 7 


8 47 


8 28 


8 8 


7 48 


7 29 


7 6 


6 46 


6 26 


6 7 


5 47 


5 27 


16 N. 


« Tauri....l 


9 43 


9 23 


9 4 


8 44 


8 24 


8 5 


7 41 


7 21 


7 1 


6 42 


6 22 


6 2 


46 N. 


» AurigsB . . 1 


10 20 


10 


9 42 


9 22 


9 2 


8 43 


8 19 


7 59 


7 39 


7 20 


7 


6 40 


8S. 


i3 Orionis ..1 


10 22 


10 2 


9 44 


9 24 


9 4 


8 45 


8 21 


8 1 


7 41 


7 22 


7 2 


6 42 


28 N. 


fi Tauri 2 


10 32 


10 12 


9 62 


9 34 


9 14 


8 55 


8 31 


8 11 


7 51 


7 32 


7 12 


6 52 


6N. 


y Orionis . .2 


10 32 


10 12 


9 62 


9 34 


9 14 


8 56 


8 31 


8 11 


7 51 


7 32 


7 12 


6 62 


US. 


5 Orionis ..2 


10 39 


10 19 


10 


9 41 


9 21 


9 2 


8 38 


8 18 


7 58 


7 39 


7 19 


6 59 


18 S. 


et Leporis ..3*4 
• Orionis . .2*3 


10 41 


10 21 


10 2 


9 43 


9 23 


9 4 


8 40 


8 20 


8 


7 41 


7 21 


7 1 


IS. 


10 43 


10 23 


10 4 


9 45 


9 26 


9 6 


8 42 


8 22 


8 2 


7 43 


7 23 


7 3 


34 S. 


et Columbse 2 


10 49 


10 29 


10 10 


9 61 


9 31 


9 12 


8 48 


8 28 


8 8 


7 49 


7 29 


7 9 


7N. 


et Orionis ..1 


11 2 


10 42 


10 23 


10 3 


9 44 


9 25 


9 1 


8 41 


8 21 


8 2 


7 42 


7 22 


45 N. 


fi Aurigse . .2 


11 3 


10 43 


10 24 


10 4 


9 44 


9 26 


9 2 


8 42 


8 22 


8 3 


7 43 


7 23 


18 S. 


fi Cani8Maj.2*3 


11 31 


11 11 


10 52 


10 32 


10.12 


9 54 


9 30 


9 10 


8 60 


8 31 


8 11 


7 61 


23 N. 


^ Geminor. 3 


11 29 


11 9 


10 50 


10 30 


10 10 


9 52 


9 28 


9 8 


8 48 


8 29 


8 9 


7 49 


63 S. 


« Argus ...1 


11 36 


11 16 


10 57 


10 37 


10 17 


9 68 


9 36 


9 15 


8 55 


8 36 


8 16 


7 66 


87 N. 


51 Cephei . .6 


11 42 


11 22 


11 3 


10 43 


10 23 


10 4 


9 41 


9 21 


9 1 


8 42 


8 22 


8 2 


17 S. 


» CanisMaj.l 


11 53 


11 33 


11 14 


10 54 


10 34 


10 15 


9 52 


9 32 


9 12 


8 63 


8 33 


8 13 


29 S. 


I Canis Maj.2*3 


12 8 


11 48 


11 29 


11 9 


10 49 


10 30 


10 6 


9 47 


9 27 


9 8 


8 48 


8 28 


22 N. 


J Geminor .3*4 


12 26 


12 6 


11 47 


11 27 


11 7 


10 48 


10 24 


10 6 


9 45 


9 26 


9 6 


8 46 


32 N. 


«' Geminor..! 


12 40 


12 20 


12 1 


11 41 


11 21 


11 2 


10 38 


10 18 


9 58 


9 40 


9 20 


9 


6N. 


et CanisMin.1'2 


12 46 


12 26 


12 7 


1L47 


11 27 


11 8 


10 44 


10 24 


10 4 


9 46 


9 26 


9 6 


28 N. 


fi Geminor. .2 


12 51 


12 31 


12 12 


11 62 


11 32 


11 13 


10 49 


10 29 


10 10 


9 51 


9 31 


9 11 


24 S. 


15 Argus ...3'4 


13 16 


12 66 


12 37 


12 17 


11 57 


11 38 


11 14 


10 64 


10 34 


10 16 


9 65 


9 36 


47 S. 


y' Argus ...2 


13 20 


13 


12 41 


12 21 


12 1 


11 42 


11 18 


10 58 


10 38 


10 19 


9 69 


9 40 


59 S. 


I Argus . . .2 


13 34 


13 14 


12 55 


12 35 


12 15 


11 66 


11 32 


11 12 


10 52 


10 33 


10 13 


9 54 


7N. 


• Hydr8B...4 


13 64 


13 34 


13 15 


12 55 


12 35 


12 16 


11 62 


11 32 


11 12 


10 63 


10 33 


10 14 


49 N. 


i Urs8eMaj.3'4 


14 4 


13 44 


13 25 


13 6 


12 45 


12 26 


12 2 


11 42 


11 22 


11 3 


10 43 


10 24 


69 S. 


fi ArgiiR . . .2 


14 26 


14 6 


13 47 


13 27 


13 7 


12 48 


12 24 


12 4 


11 44 


11 25 


11 5 


10 45 


59 S. 


1 Argus. ...2 


14 28 


14 8 


13 49 


13 29 


13 9 


12 60 


12 26 


12 6 


11 46 


11 27 


11 7 


10 47 


8S. 


» Hydrse. ..2 


14 36 


14 16 


13 56 


13 36 


13 1.6 


12 67 


12 33 


12 13 


11 63 


11 34 


11 14 


10 54 


52 N. 


fi Urs8BMaj.3 


14 38 


14 18 


13 69 


13 39 


IS 19 


13 


12 36 


12 16 


11 66 


11 37 


11 17 


10 67 


24 N. 


• Leonis . . .3 


14 62 


14 32 


14 13 


13 63 


13 33 


13 14 
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USE OF THE FOREGOING TABLE. 



1 Look in the Table for Ship Mean Time, adding 12^ thereto if it be A.M. The 
star opposite will be on the meridian, or nearly so, passing from E. to W. 

2. Look in Table for Ship Mean Time, adding 12^ thereto if it be P.M. The star 

opposite will be on the meridian, or nearly so, passing from W. to E. (that b 
under the Pole.) 

3. To find Meridian Altitude nearly when star passes from E. to W. 

When latitude by account and declination have the same name, add 90° to the 
declination, and subtract the latitude by account. The remainder will be the meri- 
dian altitude nearly above point of horizon of different name from latitude by account. 

When latitude by account and declination have different names, subtract the sum of 
latitude by account and declination from 90"" ; the remainder will be the meridian 
altitude nearly above point of horizon of different name from latitude by account. If 
the sum of latitude by account and declination be greater than 90°, the star will pass 
under the horizon, and cannot be seen. 

4. For meridian passage from W. to E. (or under the Pole), reject 90° from sum of 

latitude by account and declination, the result will be the meridian altitude 
nearly above point of horizon of same name with latitude by account. 

When sum of latitude by account and declination is less than 90°, the star will 
pass under the horizon from W. to E., and cannot be seen. 

5. Having set sextant to meridian altitude, as found in 3 and 4, direct the view to 

S. or N. point of horizon, and vibrate. The image of the star will be seen near 
the horizon. Proceed then as in observing meridian altitude of sun ; read off 
and compute the true latitude. 

6. By proceeding as above, the seaman will soon acquire a facility in making the 

observation, and at the same time will acquire a correct acquaintance with the 
names and positions of the principal stars and constellations, and be able to 
find the latitude at any time whenever the stars are visible. 
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ALPHABETICAL LIST OF THE PRINCIPAL STARS AND CONSTELLATIONa 



Achernar. 

Aldebaran 

Algol 

Alpheratz 

Alamak 

Algenib 

Antares 

Altair . 



• • • 









or, » Eridani . . 

- a Tauri • . 

- ^ Persei . . 

- « Andromedse 

- ^'Audromedse 

- y Pegasi 

- a Scorpii 

- «B AquiliB 



Andromeda • 

Andromedffi, m or, Alpheratz 

Andromedse, /S - Mirach 

Andromedae, y - Alamak 

Aries . • • 

Arietis, «. . 

Aqaila . • • 

Aqaike, a . 

Aquilse, /3, y 






Arcturus • 
Auriga. • . 
Aurigse, a • 
AurigsD, /3 • 
Aurigee, y . 
Alphard . • 
Argo . . . 
Argus, » • . 
Argus, ^ . . 
Argus, ij H J, y, 
Argus, u • • 
Betelguese . 
Bellatrix . • 
Bootes • • • 
Bootis, « • • 
Canis Major 
Canis Majoris, 
Canis Minor * 
Canis Minoris, 
ColumbsB, « 
Cor Caroli . 
Capella 
Castor • 
Cassiopeia 
Cassiopeise, « 
Cassiopeiffi, /3 
Cygnus . • 
Cygnus, a • 
Canes Venatid 
Can. Ven., 12 
Canoptts . • 
Centaums • 
Centauri, « & 
Centaari, i , 
Crux . • . 
Crucis, « • • 
Crucls, /S, 7, 2 
Cetus . • . 

vy6u, ft • • • 

Ceti, jS. . . 
Corona Borealis 
Coronse Bor., 
Deneb . . . 
Denebola. . 
Draco . . • 
Draconis, « . 
Draconis, fi&y 
Dnbhe . 
EridanoB 



or, Arcturus 
«or, Sirius • 
a or, Procyon 



or, Hamel • 
or, Altair . 
or, « Bootis 
or, Capella 



or, Nath . 
- a Hydrae 



or, Canopus 



or, et Ononis 
- y Oriouis 



or, 12 Can. Ven 

- a Aurlgae 

- «Gemmorum 
• • • « • 

or, Schedir 



or, Deneb . 



or. Cor Caroli 
- « Argus 



or, Menkar 



or. Gemma 

- «Cygn 

- /3 Leonis 



I Magni- 
I tudtf. 

1 
1 
2 
2 
2 
2 
1 
1 



or, « UrssB Majoris 



2 
2 



3 



1 
3 
1 



1 
2 
2 
1 



1 
2 
2 &3 
1 
1 
2 



1 
2 
2 
1 



• • 
3 
2 



2 



2 
1 



1 
2 



1 
2 



2 
2 



2 
2 
2 



S 
2 
1 
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138 

86 

45 

41 

43 

40 

102 

63 

36 

41 

42 

43 

81 

83 

62 

63 

63 

57 

48 

49 

50 

51 

124 

126 

127 

128 

129 

130 

113 

114 

56 

57 

117 

118 

120 

121 

140 

76 

49 

89 

30 

28 

31 

53 

54 

75 

76 

127 

132 

134 

133 

132 

135 

135 

105 

106 

107 

70 

71 

54 

93 

65 

66 

67 

22 

136 



• • • 

• • • 



• • • • 



Eridani, » • . or, Achernar. . • 

Fomalhaut 

Genmia . . . or. « Coronse Bor. 

Gemini • 

Geminorum, « . or. Castor .... 
Geminorum,/3. - Pollux. . . • 

Gruis, a 

Hercules 

Herculis, «... 

Hydra 

Hydrae, «• • .or, Alphard . • • 
Hamel ....-« Arietis . • . 

Leo 

Leonis, «. . . or, Regulus . • . 
Leonis, /3. . . - Denebola. . . 

Leonis, y 

Lyra 

Lyrse, « • • . . Vega • • . • 

Libra • 

Libra, a and fi 

Markab • . . or, « Pegasi . • • 
Menkar ... - a Ceti • . • . 
Mirach . . . - /3 Andromedse • 
Mirfack . . . - « Persei 
Nath .... - /3 Tauri 

OpMuchus 

Ophiuchi, a • 

Orion 

Orionis, « • . or, Betelguese • . 
Orionis, /3 • . - Riffel 
Orionis, y » , ~ Bellatrix . 
Orionis, 2, c, C* • ••..«.. 

Pavonis, « 

Pole Star . • • or, « Polaris • . . 
Procyon • . . - « Canis Minoris 

Pegasus • . . 

Pegasi, « . • .or, Markab • . . 
Pegasi, /3 and y - Skeat & Algenib 
Pollux • • . • - /I Geminorum • 

Perseus 

Persei, « . . .or, Mir&ck • . . 
Persei, /3 . . • - Algol .... 

Pisces Australes . . ...... 

Piscium Aus. • or, Fomalhaut . • 

Phoeuicis, « • • 

Regulus • • . or, « Leonis . 
Rigel . • • • - /3 Orionis . 

Scorpio • . . • 

Scorpii, a. . .or, Antares 

Scorpii, /3. . . • • 

Sirius . . • . or, « Cauls Majoris 

Serpens • • • . • • 

Serpentis, « • • • • 

Spica . . • • or, « Virginis . . 
Skeat .... - ^Pegasi . . . 

TrianguliAus. « 

Taurus 

Tauri, «... or, Aldebaran • . 
Tauri, /3 . . . - Nath • • . . 

Ursa Major . . • 

Ursse Majoris, a or, Dubhe . • . . 

Ursa Minor 

Ursse Minoris, a or, Pole Star • . . 

Virgo 

Virginis, « . .or, Spica .... 
Vega ....-« Lyr89 • . • 
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2 
2 
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2 
2 



1 
1 
2 



2 
2 
I 



2 
2 
2 



2 
3 



1 
2 
1 
1 



1 
2 
1 



2 
1 
2 
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1 
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1 
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42 
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